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Department of the Army
New England Division
Corps of Engineers

424 Trapelo Road
Waltham, MA. 02154

Attention: Colonel Max B. Scheider
Corps of Engineers
Deputy Division Engineer

Re: Monoosnoc Brook Study
Non-Structural Flood Damage Prevention
Our Reference No. 78-312

Gentlemen:

Pursuant to your letter of 22 December 1978, we have completed and hereby
submit our report for "Non-Structural Flood Damage Prevention" for the
structures adjacent to the Monoosnoc Brook, Leominster, Massachusetts.

This report addresses the cost of floodproofing structures that would
be affected by flood levels of the March 1936 Flood of Record and the
design Standard Project Flood.

It must be noted that an in-depth, structure by structure field survey
was beyond the scope of this project. The field survey consisted of a
walking reconnaissance of the study area and collection of data that
could be readily observed. A further in-depth survey could reveal con-
ditions not otherwise apparent that could significantly affect the re-
sults of this preliminary study. It is felt, however, that the method
used does give sufficiently accurate information upon which further
decisions can be based.

1340 Soldiers Field Road, Boston, Massachusetts O2135  817/254-6930
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We appreciate the opportunity to have served the Corps in this flood
prevention study and we are looking forward to a contiuned working
relationship with you.

Very tyruly yours,

HAYDEN, HARDING & BUCHANAN, INC.

By s )/

Warren H. Oster, P.E.
Executive Vice President

Encl.

JAR:WHO/KLB
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INTRODUCTION

The following report is a preliminary analysis of the estimated

costs for non-structural flood damage prevention for structures
affected by two flood levels of the Monoosnoc Brook in the Town of
Leominster, Massachusetts.

This report evaluated residential, commercial, industrial and

apartment buildings to determine what possible methods could be

employed to floodproof these structures through various non-
structural techniques.

Bach structure was analysed to determine what non-structural
flood technique could be appropriately used to protect each structure
against two distinct flood levels, the March 1936 flood of record and the
Standard Project flood (SPF). In a number of cases non-structural
techniques of floodproofing were inappropriate and impractical. It
was concluded that in these cases the use of non-structural techniques
could not be applied without affecting the structural integrity of the
building or severely limiting the practical use of the structure.
Therefore, if a structure could not be floodproofed or raised above the
flood level {(an acceptable floodproofing technique}, the structure was
categorized as requiring demolition.

Sheets 2 and 3 of the Attachment shows the impact of the two flood
levels investigated and what structures would require raising and
demolition. All other structures evaluated within the study area could

utilize non-structural flood technigues outlined in this report.
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The information included in this study is not meant to be con-
clusive, but rather to provide a rough guide for the preliminary
analysis phase from which future decisions may be made for a later,
more detailed study. All work undertaken for this investigation
was performed in accordance with Contract Number DACW33-77-0066,

Work Order Number 12.
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In order to develop estimated costs of floodproofing individual
structures located along the Monoosnoc Brook that would be subject to
two distinct flood conditiong, the following procedures were used: a
field survey was performed to determine the type of structure and the
estimated flood inundations. The structures were grouped into residen-~
tial, commercial, industrial and apartment categories. Costs of flood-
proofing were estimated according to the size of the structure and the
extent of inundation.

Pioodproofing of residential structures consisted of providing a
peripheral drainage system, waterproofing and blocking up basement walls
and raising foundations. The extent of these measures was dependent upon
basement usage and the depth of inundation. Costs were estimated using
unit perimeter prices proportioned to the size of the house. Commercial
structures were considered using similar measures, however, the commexr-
cial usage of the structure and the estimated extent of Jdamage was taken
into account., In some cases, such as when the primary use of the structure
was that of a garage, it was assumed that water would enter the structure
during a flood and exit during the recession without causing damage. 1In
such cases no cost was applied. Other categories consisting of apartment
buildings and industrial complexes were also studied. In some cases, due
to the physical characteristics of the apartment building, commercial
property or industrial complexes, nonstructural floodproofing techniques
are not applicable. Such structures would require that flood walls or
berms be constructed with flood gates to provide access. However, if

flood walls, berms, or other conventional means of flood protection were




not practical, an estimated cost'for demolishing the structure was developed
as part of this report.
Structures were grouped into three separate river reaches which corres—

pond to damage zones (indexes) stated in the main report of the structural

improvements., (See Attachmeﬁt Sheet 1) The three river reaches according
to location are: Reach 1: Railroad Bridge to Water Street

Reach 2: Central Street to the Railrcad Bridge

Reach 3: Pond Street to Central Street.
In all cases which were investigated, approximately 23 percent were conven-
tional one family residential dwellings. The majority of these structures

required Type A, B, C, or D floodproofing (see PROCEDURE Section} at an av-

erage cost per structure of eight to fifteen thousand dollars ($8,000 - $15,000)
for the two flood conditions studied. About 37 percent of the structures
studied were apartments and they required an average floodproofing cost per
structure of eleven to seventeen thousand dollars (311,000 - $17,.000} for the
two flood conditions. Commercial structures constituted about 35 percent of
the cases studied, and their floodproofing cost averaged fourteen to eighteen

thousand dollars ($14,000 ~ $18,000). Industrial building comprised approxi-
mately 5 percent of the cases studied for each of the two flood conditions.
However, the cost to floodproof these structures represents approximately 25
percent of the total project costs. This is due primarily to the nonfeasi-
bility of raising the foundations for multi-story and slab-on—grade structures.
These structures required special floodpreoofing measures which, in most cases,
proved to be either very expensive or impractical and therefore, for purposes

of this study, were assumed to reguire demolition.
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I. PROCEDURE

A, FIELD STUDY

The field study identified all structures which would be

affected by the March 1936 flood of record and the Standard

Project Flood (SPF)Y. Structures were visually field evaluated fox
general condition, usage, size, first floor elevation, type of founda-
tion and basement. Elevations were obtained from the Corps of
Engineers photogrammetric topography plan. This plan had contours

at five foot increments creating the need for estimating elevations.
Photographs were taken and all observed changes from the topographic
plan were recorded. It was observed during the field study that
structures have been removed and new structures added since the date
of the original plan. These changes have been reflected on the topography
plan enclosed.

The above data was then compiled with respect to the elevation of
the estimated flood surface (of the 1936 Flood and the SPF} for each
structure. These elevations were obtained from historical records
of the March 1936 Flood and from flood profiles developed for the
U. 8. Army Corps of Engineers, August 1978 report entitled "Leominister
Local Protection, Feasibility Report for Water Resources DPevelopment®.
The depth of inundation was then estimated and the proper classification

of floodproofing determined for each case and for each flood condition.



B. FLOODPROQFING CLASSIFICATION

Generally, floodproofing for residential, apartment, industrial
and commercial structures was divided into seven major categories. The
categories were determined by the depth of inundation and the basement

usage. The first three categories (Types A, B and C) were applied to

structures where the proposed depth of inundation is below the first

floor. Type D applies to cases where the flood waters are less than
three Ffeet above the first floor and all unusual cases were considered
in a separate category (Type E) with each structure evaluated on an
individual basis. Type F category applies to structures receiving no
floodproofing. A final category ( Type G ) involves the case where
the depth of inundation is greater than three feet above the first

ficor or there exists no practical means of floodproofing the structure.

For this category demolition of the structures would be required.
Structures that could not be raised or floodproofed by conventional
methods were listed under this category.

The following represents a breakdown of each category indicating
the measures to be taken and the assumptions used in clagsification:

TYPE A

Type A floodproofing is used for structures that have unfinished
basements with no storage. Due to the difficulty in determining the base-
ment usage without a more in-depth survey, the assumption was made that
only houses in poor condition have no storage in their basements.

Type A floodproofing techniques consist of digging a trench in

the basement floor and installing a drainage system to remove the



water that accumulates. The trench would be located around the periphery
of the basement approximately two feet inward from the walls. The
trench should have a depth of about two feet with a two foot wide
bottom sloping upward on a oge to two slope. A system of six inch
diameter vitrified clay pipes leading to a sump hole containing a
pump would be installed within the bottom of the trench and backfilled
with crushed stone. The sump pump would require a separate electric
outlet and will be connected to an outside hose which would divert water
away from the basement. The top four inches of the trench will be
finished concrete in order to restore the basement to its original
condition., No cases fitting this method of floodproofing were
encountered.

TYPE B

Type B floodproofing is used for structures that have finished
basements with storage but no living accommodations. It was assumed
that all houses in fair to excellent condition having basements would be
classified within this category. The procedures to be followed for this
type of floodproofing consist of the Type A drainage'system, as well as
waterproofing of the outside of the basement walls. Waterproofing
basement walls would require a trench be excavated around the ocutside
periphery of the structure. The exposed basement walls would then be

cleaned and waterproofing applied.




The trench would be backfilled and compacted and the yard restored to its

.original condition. For the flood of record and the Standard Project
Flood, 122 structures and 68 structures respectively required this

method of floodproofing.

TYPE C
Type C floodproofing is applied to structures having finished
basements being used for living quarters and storage. This technigue

requires the same measures as Type B with the additional precaution of

blocking up all windows and doors. This would requike the vemoval of
existing doors and windows, to be replaced with block masonry. This
measure could cause problems with regard to local fire and building

codes. Such related problems were not formally addressed within the

scope of this report. Only 1 structure for both flood conditions

required this method of floodproofing.

TYPE D
Type D floodproofing is used for structures having basements

which would receive a depth of inundation above the first floor. This

technique would consist of the Type C technique with the additional
measure of raising the foundation above the flood elevation. The
raising of the foundation would require the structure be lifted by
hydraulic jacks and temporarily supported by cribbing. All stility
lines would be disconnected prior to this operation. The foundation
would then be extended to the new elevation of the structure and the
utilities reconnected. After the new foundation is completed, the
jacks can be removed and the house and yard restored to their original
condition. In order to perform this operation, it may be necessary to

evacuate the occupants for approximately two to four weeks while



construction is being completéd° Thirteen (13} structures under
the flood of record and 52 under the SPF came under this category.
TYPE E
Type E floodproofing applies to residential and commercial

cases which have a depth of inundation above the first floor, but

cannot be floodproofed by any of the already mentioned procedures.
These structures were examined on an individual basis with explanations
and costs presented in Appendix A. In all cases, a more detailed
engineering investigation would be required prior to construction.

For commercial cases requiring flood shields, it should be
noted that the shields are only installed during a flooding condition
Therefore, suitable warning time would have to be provided prior to
a flood. Without this warning time, the structures would have

limited protection which could result in substantial damage to the

structures and their contents. For the flood of record and the SPF
9 and 18 structures respectively were grouped into this category.

TYPE F

Type F applies to structures which will receive no formal
floodproofing under this study. Such structures are those which do
not have full basements, are slabs—-on-grade which are not affected by -~
either flooding condition or those for which the residential or commercial
usage of the structure does not dictate formal floodproofing. Thirty
three structures and eight structures were grouped under this category
for each of the two flooding conditions respectively.

TYPE G

Buildings that are placed into this cateqory are structures that

could not be floodproofed by either of the methods previcusly discussed.



Buildings placed into this category are structures which would
receive a aepth of inundation above or in excess of three feet above the
first floor. Because of the structures'construction (i.e. structure built
on a slab or masonry structure, etc.) or intended use (i.e. drive-in bank}
the application of the floodproofing methods discussed would affect the
buildings! structural integrity or severely limit the practical use of the
building. Structures categorized under Type G were classified, for the
purpose of this stuéy, as requiring demolition.

C. COSTS

The costs for Type A, B, and C were obtained based on a unit cost
per perimeter foot. The calculations used in formulating these costs are
shown in Appendix B and the final rounded off values are presented in
Table III. Costs for Type A, B and C floodproofing were obtained by multi-
plying the perimeter by the unit cost. Type D floodproofing is estimated
assuming Type C costs plus an additional lump sum based on the estimated
cost of raising the foundation. Type E floodproofing is estimated on an
individual basis with the explanation presented in Appendix C according to
the footnote number. Type F floodproofing requires no formal procedure
and therefore no cost is assumed for this study. Structures listed under
Category G and the associated demolition cost are presented in Appendiz A
and in Table I.

Since certain variables making up the floodproofing and foundation
raising costs are related to the size of the building, different unit prices
for different size buildings are presented in Table IIXI. The raw unit costs
used in these calculations are based on typical wvalues from the Robert Snow

Means Company, Inc., 1979 Building Construction Cost Data publication as

-10-




well as estimates provided by 1oéa1 contractors and our own engineering
judgment. Final costs were derived from the raw costs with operational
adjustments. These adjustments consist of an additional 10 percent for
contingencies or unforeseen construction difficulties, an additional 10
percent for general contractors overhead and profit and 10 - 20 percent

for engineering and survey fees. For this study, it was assumed that the

engineering and survey fee would be 20 percent for Type A, B, and C flood-

proofing, and 10 percent for foundation raising (Type D) where the exper-

ience of the contractor is most critical to the success of the operation.

IT. RESULTS OF NON~-STRUCTURAL METHODS STUDIED

Table I lists each structure examined during this investigation.
Contained within this Table is the address, a code system describing the
structure, the effect of the proposed flooding upon the structure and the
recommended floodproofing technigue and its cost. BAlso included in the
Table is the estimated first floor elevation and perimeter of each structure.
Commercial buildings or industrial buildings examined may also contain a
footnote number. These numbers refer to Appendix A where the structure's

description, usage and recommended floodproofing technique is presented on

an individual basis. Within Table I, the column headed "Type" refers to

a classification code system used in describing the structure. The first
letter of the code system refers to the primary use of the structure, "C"
refers to a commercial structure and "A" refers to an apartment building

or complex containing more than four individual units. "R" refers to resi-
dential structures and "I" refers to an industrial building or complex.

The adjacent second letter is used to define the primary material from

-1]-



Tables IV and V represent the estimated cost for each Reach

category respectively. Values used in these Tables were cbtained

from tabulation of quantities presented in Table I.
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which the building is constructeq. A "W" refers to wood framed and "B"
refers to block or brick. The next number immediately following these two
letters reférs to the number of stories. A number containing "1/2" refers
to a structure containing a finished or semi~finished attic apparently

used for living or storage. The final number refers to the basement. A
zero indicates no basement or slab-on-grade. A "1" refers to a crawl type
basement, a "2" refers to an unfinished basement, a "3" refers to a finished
basement, a "4" refers to an unfinished basement with an enclosed garage,

a "5" refers to a finished basement with an enclosed garage and

a "6" refers to an unfinished basement with storage. For all structures
whose overall condition is rated poor, a “*% follows the above code.

The column headed "Depth of Inundation® refers to the depth of water,
above the basement floor, during each of the two proposed flood conditions
examined. The column headed "Depth of Watexr above F.FP.” refers to the total
heigﬁt of water above the estimated first floor grade during the two floods.
A blank in this column indicates that the water will not reach the first
floor. In the case of a structure with a slab-on-grade foundation, the
two columns will have the same value. The column headed "Cost in Thousands™
refers to the estimated costs for floodproofing each strxructure or the costs
of demolition if applicable.

Table II represents a breakdown of all cases considered, grouping the
structures according to Reach Number. Each structure within the rxeach is
further analyzed according to the type of structure, the size and the re-
commended floodproocfing technique.

Table III represents the estimated cost of different floodproofing
technigues. Table values were obtained according to procedures described

in Section I.C. of this Report.

-12-
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TABLE I

REACH NO. 1

DEPTH OF DEPTH QF PROPOSED COST IN .
ESTIMATED ESTIMATED WATER FLOOD PROOF : -
USE .
STREET HONO TYPE FE PERIMETER | 'NUNDATION ABOVE EF TECHNIQUE | §1000.00's FOOQOTE
ELEVATION LF
1936 | ser | 1936 | SpE | 1936 | spF | 1936 | SPF
Mechanic Street 52 CB-1-2 397 570 7 9 0 0 E E 3.3 3.3 - 1
Spruce Street 38 IB=-3-0 365 1000 2 4 2 4 E E 42.0 42,0 2
Spruce Street 40 | IB=2%-0 352 see footnote 6 8 6 8 B E  |106.0 106.0 3
368 lower level 3
Water Street 71-75} IB=2- O 37¢ 800 2 4 2 4 E E 23.0 23.0 4
Water Street 81 | RW=2%-3 380 260 0 0 0 0 F F 0.0 0.0
TIE=2=2 363 office 6 8 0 0
Water Street 100 IB~4~ 0 | 356 factoryisee footnote 1 3 1 3 E E 37.0 37.0 5
Water Street 102 |IBW-4-0 356 690 0 1 0 1. E E | 10,0 10.0 6
Water Street 124 |1Bw-3%-2 | wvaries see footnote 1 3 1 3 E E 93.0 93.0 7




DESCRIPTION OF SYMBOLS
USED IN TABLE I

DEPTH OF
DEPTH OF FLOOD
FLOOD WATERS WATERS
BASED ON ABOVE BASEMENT ABOVE ESTIMATED . REFERS TO
BDDRESS PHOTOGRAMMETRIC {PIRST FLOOR FOR FIRST COST OF APPENDIX A
, TOPOGRAPHY PLAN SLAB~O§—GRADE) FL?OR FLOODP%OOFING DESCRFPTION
i
r ; R | ] ] N j i
DEPTH OF PROPOSED coST IN
HOUSE | ESTIMATED ESTIMATED ,35;;2—,—3;\1 WATER FLOOD PROOF | ¢ 1000 00's FOOTNOTE
STREET TYPE FF PERIMETER ABOVE FE TECHNIQUE ’ e
NO
ELEVATION LF
: 1936 SPF 1936 l S.PE 1936 S.PF 1936 S.PF
| adams Street 35 | cw-2-2% 395 160 16 20 5 9 G G 1.5 1.5
i .
®| Mechanic Skreet | 52 | CB-1-2 397 570 7 10 0 0 B E 3.3 3.3 1
Cotton Street 36 RW~-2-2 407 180 3 7 0 8] B B 2.1 9.1
' ) | ! |
poor Condition ,
Category , Basement Usage ' Floodproofing Technigque
A~ APARTMENT O~ NO BASEMENT TYPE A~ PERIPHERIAL DRAINAGE SYSTEM ONLY -
c- COMMERCIAL 1~ UNFINISHED BASEMENT,NO STORAGE TYPE B~ TYPE A PLUS WATERPROQF QUTSIDE
R- RESIDENTIAL © 2. PINISHEED BASEMENT WITH STORAGE OF BASEMENT WALLS
I~ INDUSTRIAL 3~ FINISHED BASEMENT LIVING AREA TYPE C- TYPE B PLUS BLOCKING UP OF

4~ UNFINISHED BASEMENT WITH ENCLOBED GARAGE ' WINDOWS .

5- PINISHED BASEMENT WITH ENCLOSED GARAGE TYPE D= TYPE C PLUS RAISING FOUNDATION
predominant 6~ IMIFINISHED BASEMENT WITH STORAGE TYPE E- UNUSUAIL CONDITIONS ~ SEE POOTNOTE
gtructural Material . TYPE F~ NGO FORMAL FLOODPROOFING TECHNIQUE

B- BRICK OR BLIQCK Number Of Floors TYPE G- FLOODPROOFING NOT PRACTICAL -=

W~ WOOD DEMOLITION OF STRUCTURE
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TABLE I

REACH NO. 2

DEPTH OF DEPTH OF PROPQOSED COST IN )
STREET o | TYeE FE PERIMETER | (NUNDATION | spove e | TecHniQue | $'00000S 5
ELEVATION LF -
R {138 | spr | 1936 | spE | 1936 | spE | 1936 | spe
Central Street 12 CB~1~0 397 120 0 1 C l F E 0.0 1.3 . 8
| —
Central Street | 14 CB~1-0 397 120 0 1 0 1 F B 0.0 1.3 8
Central Street 16 CB~1-0 397 300 0 i 0 1 F B 0.0 1.4 8
Central Street 16R CB-1-0 398 120 c 0 0 8] ¥ F 0.0 0.0
Central Street 18 CB~1-2 397 250 11 14 0 3 B G 0.0 3.6 9
Central Street 20 CB-1-2 397 120 11 14 0 3 F G 0.0 0.5 S
Central Street 22 CW~2-0 397 300 ) 3 0 3 ¥ G 0.0 10.8 9
Central Street 88 | RW~2%-2 | 398 130 7 10 ) 2 B p | 7.4 22.2
Central Street 94 | AW=2%-2 397 180 8 11 0 3, B D (10,1 26.92
Central Street | 100 | AW-3-2 398 160 7 1o 0 2 B D 9.1 24.1
Central Street 104 | AW=1%=2 395 180 10 13 2 5 D G .26.9 3.1
Central Street 106 | AW-24%-2 397 160 9 12 1 4 D g l24,1- 2,9
Central Street 112 CR=1%~2 401 200 5 8 4] 0 B B ©§11.3 11.3 j
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TABLE I

REACH NO. 2
R DEPTH OF DEPTH OF PROPOSED COST 1N ,
ESTIMATED ESTIMATED WATER FLOOD PROOF ) -
HOUSE FOOTNOTE
STREET NG TYPE FE PERIMETER | INUNDATION | hpove gr | TecHnique | 3100000S o
ELEVATION LF oo e
1936 | SPE | 1938 SPE 1936 | SPE 1936 | SPF
Depot Sguare 8 | AB-2%-2 398 180 5 8 0 0 B B 10.1 l0.1
Depot Square 16 CWA-3-2 328 220 5 8 0 0] B B 12.4 12.4
b e — 2.
B
Depot Sguare 26 | CW=-1%-2 397 80 6 9 0 0 B B 4.7 4.7
Lancaster Street 17 AW-2%-3 406 200 0 3 0 0 F B 0.0 11.3
Lancaster Street | 19 | RW=-2%-3 408 160 0 1 Y] 0 F B 0.0 9.1
Lancaster Street | 23 | RW=~2%-2 404 230 1 4 0 0 B B 13.0 13.0
Lancaster Street | 27 |AW=-2%-2 406 200 0 3 0 0 E B 0.0 11.3
Main Street 1 | CB=3%-3 402 380 4 7 0 0 B B 21.4 "21.4
Main Street 25 CB=2-3 400 340 2 5 0 0 B B 19.2 19.2
39-41-43=45~

Main Street 47=49-51{ CB~3~3 400 660 1 4 4] 0 B B 37.2 37.2

Main Street 53 | CB~4~3 400 420 1 4 0 0 B B 23.7 23,7 -

Cax

Manning Avenue | Tops [CB=1=0 396 80 10 Q 0 0 F i3 0,0 _.0:0




TABLE I

REACH NO. 2
| DEPTH OF DEPTH OF PROPOSED COST IN :
ESTIMATED ESTIMATED WATER FLOOD PROOF -
HOUS . -
STREET - 1l Tvee FE PERIMETER | 'MUNDATION 1 ppoveE E | TECHNiQue | 31000008 Foow;gon_
ELEVATION LF S
“““““ ) 1936 | spE | 1938 | spe | 1936 | spr | 1936 | spe
Mechanic Street | 17-19|CB-1-2 395 280 8 11 ) 1 B D 15.8 35.1
Mechanic Street 39 CB~4~2 395 460 1 4 0 0 B B 25.9 25,9
Mechanic Street | 40/46} CB-1~0 393 260 0 1 ) 1 F o 0.0 18.9 <10
Merriam Avenue 6 CW=-1%-3 397 80 6 9 0 0 B B 4,7 4,7
PRV oy
Monument Sguare 8-10 | CB=2~2 400 320 2 5 0 0 B B i8.0 18.0
TTH2-14 o
Monument Square [16-18 | CB-4-2 400 580 2 5 ¢} ¢ B B 32.7 32.7
Monument Sguare [SAMBOS! CB~1-0 399 340 0 0 0 ¢] F F 0,0 0.0
Water Street 14 CB=2=2 396 260 6 9 0 0 B _.B 14,7 14.7
Water Street 17 | CB-1-2 396 380 6 9 0 0 E E ]33.4 33.4 11
Water Street 19 | CB=34%=2 396 200 6 9 ) o) B B 11.3 11,3 1l
Water Street 21 | cw=1-0 397 240 0 ) 0 o F F 0.0 0,0 11
| Water Street 23 | CB=1-0 397 120 | 0 0 c 0 F F 0.0 0.0 11




; TABLE I REACH NO@. 3
i DEPTH OF DEPTH OF PROPOSED COST iN
ESTIMATED ESTIMATED WATER FLOOD PROOF . -
HOUSE
STREET o TYPE FE PERIMETER | 'NUNDATION ABOVE FR TECHNIQUE | 3100000 Foo:ﬁon-
ELEVATION LF
i I 1136 | spE | 1936 | sPE | 1936 | SPE | 1936 | SPE
Bank
_ Adams Street 20 | CR-2~3 396 250 | 15 19 4 8 G G 20.0 20.0.
Adams Street 35 CW~2=2% 395 160 16 20 5 9 G e 1.5 1.5
Adams Street 39 AW=3=2 402 120 & 10 0 2 B D 7.1 20.6
Adams Street 43 AW~3~2 402 160 6 10 o . 2 B D 9.1 24.1
Adams Street 47 | AW~3-2 402 180 6 10 0 2 B D 10.1  26.9
Adams Street 71 | AW~-3-2 402 160 6 10 0 2 B D 9.1 24.1 ’
Adams Street 73 | AW=~3-2 402 180 6 10 0 2 B D 10.1 26.9
Adams Street 80 RW~1%~2 403 140 6 10 0 2 B D 7.2 22.8
Adams Street 81 | RW-1%-2 403 140 6 10 0 2, B D 7.9 22.8
Adams Street 83-85 | AW~2-2 404 180 | s 9 0 1 B D 10,1 26.9 |
| adams street 84 | RW~1%-2 402 140 711 0 3 B D 7.9 _22.8 .
Adams Street 87-89 | AW~2Yw2 404 160 5 5 0 1 B p | 9,1 24,1
Adams Street 88 RW=1%-2 402 140 7 11 0 3 B D 7.9 22.8
Adams Street 91-93 | AW=2%=2 406 180 3 7 0 o] a el 4.2 4.2 12
Adams Street 92 | Rw-1k%-2 403 160 6 10 0 2 B D 9,1 24,1
Adams Street 121 | Cw=-1-0 403 100 0 3 0 3 F e 0.0 0.5 13
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TABLE I

REACH NO. 3

; e e
] DEPTH OF DEPTH OF PROPOSED COST IN .
i HOUSE ESTIMATED ESTIMATED WATER FLOOD PROOF .
; STREET o TYPE FE PERIMETER | !NUNDATION ABOVE EF TECHNIQUE | $1000.00's FOO';NEOTE
; ELEVATION LF
: 1936 | SPE | 1936 | spE | 1936 | sPE | 1936 | spE
:
;
!adams Street 125 | aw-2%-2 406 180 4 8 0 0 B B 10.1  10.1
Adams Street 129 RW-2%~2 407 180 3 7 0 0 B B 10.1 10.1
98

Adams Street 95 IB-2-0 401 2330 1 4 1l 4 G G 304,0 304.0 © 23
Bowen Place 140 IW~-4-~2 407 480 8 12 0 1 B G 27.0 36.0 14
Bowen Place 143 AW=-3~2 410 220 2 5 o 0 B B 12.4 12.4 )
Bowen Place 149 RW=-2-2 410 100 3 7 8] 0 B B 5.9 5.9
r~———-—-—- —————
Bowen Place 153 Rifw=2e2 410 120 3 7 0 s} B B 7.1 7.1
Bowen Place 158 RWw2=3 408 160 5 9 ¢ L B 3] 3.1 24.1
Bowen Place 1561 RW=2=2 408 80 6 in ¢ 2 B D 4.7 T 17.7
fiowen PRlace 162 | Rii=2=2 408 120 ) 10 ¢ 2 B D 7.1 20.6

12-14 ‘
Boyle Place 16=-18! AW=2-2 , 397 240 11l 15 3 7 D G 32.6 6,0 _

21-23
Boyle Place 25 AW=3-2 398 200 io 14 2 6 D G 30.2 6.3
Boyle PRlace 28 | RWy~2=2 3958 200 13 17 3] 2] G G 1.7 1.7 :
Boyle Place 28R | CW~1=0 391 260 9 13 3 13 G G 3.0 3.0
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TABLE I

REACH NO. 3

DEPTH OF DEPTH OF PROPQSED COST IN .
ESTIMATED ESTIMATED WATER FLOOD PROOF .
HOUSE FOOTNOT
STREET NO TYPE RE PERIMETER INUNDATION ABOVE FF TECHNIQUE $1000.005 0#0 ;
ELEVATION LF
B 1936 | SPE | 1936 | SPF | 1936 | SPE | 1936 | SPF
33~35 |
Boyle Place 37 AW=3=06 326 200 12 16 4 8 G G 6.3 6.3
1-7 -~ )

Central Street 9 CB~-3-2 397 300 11 15 0 4 G G 16,2 49.0
Central Street 11/17 {Cw~1/1%~2 397 460 12 16 1 5 G G 12.8 12.8 15
Central Street 2:;"523 CW-1-2 397 100 13 17 2 6 G G |2.3 2.3 15
Central Street 27 CWw-1~0 398 470 2 ) 2 6 G G -10.4 10.4 15
Central Street 33/37 { CB=3~2 399 200 i1 15 0 4 B G 11.3 14.z2
Central Street 49 CB-3~2 396 200 14 18 3 7 D G 30.2 8.0

DINER
Central Street 6l CW=-1~2 396 50 14 18 3 7. D G 15.6 0.5

65-67 ) .
Central Street 69 Clii=3~2 396 160 14 18 3 7 D G 24.1 4.5

75-91 ’ ) ' .

Central Street 95 | CW=3~2 396 250 13 17 2 6 G G 13.0 13.0 15
Central Street 95 | RW~2%-2 396 200 10 14 2 6 D G 30.2 5.0
Central Street 103 CAW-2%-2 '398 200 10 14 (o] 3 B b 11.2 30.2
Central Street 105 | AW=2%-2 399 210 ) 10 0 2 B D 11.8 30.8
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TABLE I

REACH NO. 3

| ~ ESTIMATED | ESTIMATED | D! W oF | DEPTHOF | PROPOSED COST I ‘
HOUSE WATER FLOOD PROOF ) :
STREET 0 TYPE EF PERIMETER | INUNDATION ABOVE FE TECHNIQUE | 100000 FOO';Y:OTE
ELEVATION LF
1936 | SPF | 1936 | SPE | 1936 | SPE | 1936 | SPE
Cottage Street 8 |CAW-3-2 400 140 8 4 | o 4 D ¢ {22.8 2.9
Cottage Street 14 {1 AW-2%-2 403 360 5 9 4] 1 B D 20.3 40.0
Cottage Street 16 |RW~1-2 402 100 6 1o 0 2 B D 5,9 19.1
Cottage Street 19 {aw-2-2 403 240 6 10 0 2 B D 13.5 32.6
Cottage Street 20 |AW-2-2 404 180 4 8 0 0 B B |.10.1 10.1
Cottage Street 21-23| AW~-3~2 409 200 0 4 0 0 F B 0.0 11.3
Cottage Street 22 | RW-1%=0 405 80 0 0 0 0 ¥ F 0.0 0.0
Cottage Street 65 | AW-2%-2 410 120 4] 4 0 0 F E 0.0 .33.1 16
Cottage Street 83 lcBW~1-2 408 360 8 12 0 1. B ¢ |20.3 6.0 17

Cottage Street 85 | AW=2%=2 410 180 3 7 0 0 B B 10.1 '10.1
Cottage Street 93 | AW-2%-2 414 180 0 3 0 0 B B . 10.1 10.1

Cotton Street 2031 AW-2%-2 | 413 320 0 3 0 0 F B '| 0.0 18,0 )
Cotton Street 34 | RWw2%=3 407 160 3 7 8] 0 B B 9.1 %.1
Cotton Street 36 | RW=-2-2 AQ7 160 3 7 G 0 B B 9.1 9.1

Cotton Street 37 | AW-IH=2 411 160 1 5 & 0 B B 9.1 9.1 .
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TABLE I

REACH NO. 3

¥

DEPTH OF

DEPTH OF

PROPOSED

STREET HOMU(;S L rype | RE FERMET ER | INUNDATION AS%AJEE Rsr-: F%EOCOSN‘T? 8::) e ‘ggi?o‘gs FOO:-;:OTE
! ELEVATION LF
) 1936 | SPE | 1936 | SPE | 1936 | SPE | 1936 | SPF
Cotton Street 43 CAW=-3~-2 409 200 2 6 0 0 B B 11.3 11i.3
Pranklin Street 1 RW~2-2 403 220 5 9. 0 1l B D 12.4 31.4
Franklin Street 8 RW=-2~2 400 180 8 12 0 4 B G 10.1 2.8
Franklin Street 9 |{RW-1%-2 400 120 8 12 0 4 B G 7.1 1.2
Franklin Street 15 | RW~1%-2 404 140 4 8 0 0 B B 7.2 7.9
Franklin Street 16 AW=2%-2 401 180 7 11 0 3 B D 10.1 26.8
Franklin Street 21 | RW~1%-2 402 140 6 1o 0 2 B D 7.9 22.8
Franklin Street 22 RW~1%-2 402 140 6 10 0 2 B D 7.9 22,8
Franklin Street 28  |AW~2-2 403 170 5 9 0 1 B D 9.6 ‘26 .3
Pranklin Strggt 29 |AW=2-2 406 140 2 6 0 0 B B 7.9 7.9 B
Franklin Street 30 AW=1%~2 404 \240 4 8 G 0 B B 13.5 13.5
Franklin Street 31 | AW-2%-2 406 140 2 8 ¢ 0 B B 7.9 7.9 5
Franklin Street 34 RW=1-2 403 160 5 2 G 1 B D 9,1 24,1 J
Franklin Street 37__{CB-1~0 400 200 0 4 G 4 F G 0.9 2,1
Franklin Street 38 AW-'-23§-2 40 200 1 5 0 0 B B 11.3 .11.3 —
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TABLE I

REACH WO. 3

DEPTH OF DEPTH OF PROPOSED COST IN .
HOUSE ESTIMATED ESTIMATED WATER FLOOD PROOF ; -
STREET \O TYPE FE PERIMETER | 'NUNDATION ABOVE EF oo $1000.00's Fom;;sors_
ELEVATION LF
1936 | SPF | 1936 | SPE | 1936 | sRF | 1936 | SPF
Pranklin Street 51 RW=2%~2 403 120 5 9 0 i B D 7.1 20.6
Franklin Street 54 | AW-23-2 406 180 2 6 0 0 B B 10.1 10.1
2-4
Main Street 6-8 |CB-3%-2 402 380 4 8 0 0 B B | 21.4 21.4
Main Street 18~20 | CB=5%~2 402 400 2 6 ) ‘0 B B 22.5 22.5
22-24 )
Main Street 26 | CB=3%-2 400 900 1 5 0 0 B B 50.7 50.7
Monument S3quare 21 CR=1~2 399 260 8 12 8] 1 B E 14,7 15,8 18
23-25-27
Monument Souare | 31~33|CB-2-2 399 260 8 12 0 1 B B 14,7 17,5 18
| Monument Square | 35 |CB~1~0 399 240 0 0 0 1 | B E | 13.5 14,6 18
Park Street 1~-3 |CB=3-2 400 530 7 11 0 0 B B |29.9 29,9
Park Street 5 {CB=1~2 401 530 6 10 0 0 B B ‘| 29,9 29,9
7~9 :
Park Street 11 | ¢B~1~2 402 530 5 5 0 0 B B 129.9 29,9 _
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TABLE I

REACH NO. 3

DEPTH OF DEPTH OF PROPOSED COST IN .
; ESTIMATED ESTIMATED WATER FLOO R §
STREET HOUSE | rype FF PERIMETER | 'NUNDATION ABOVE EE Tgcng O0F} $1000.00's | FOOTNOTE
NO T E QUE #
ELEVATION LF .

1936 | SPE | 1936 | SPF | 1936 | sPE | 1936 | SRE
Pearl Strxeet 8 RW=2~2 403 160 4 8 0 0 B B 9.1 g.1
Pearl Street 16 AW=-2%-2 408 300 0 4 0 0 F B 0.0 16.9
Pearl Street 22 AW~2%-2 410 280 0 2 0 0] F B 0.0 15.8
Pearl Street 56 AW-2%-2 414 220 0 1 0 0 P B 0.0 12.4
Pearl Street 80 AW-2%=2 414 180 4 1 0 ‘ 0 F B 0.0 10~. 1
Pleasant Place S~11 | AW=3~-2 402 180 6 1o g 2 B D 10,1 26.9
Pleasant Place 10-12 | AW=3~2 403 180 5 9 0] 1 B D 10.1 . 26.9
Pleasant Place 18-20 | AW~3~2 402 180 6 10 0 2, B D 10.1 26.9
Pleasant Place |19=21] AW=3=2 402 180 6 10 0 2 B D 10.1 26,9
Pleasant Place 29 AW=3=2 402 260 7 11 C 3 B D 14.7 33.9

7=3

Pleasant Street 11-15| CB=1-2 400 280 7 11 ¢ -0 B B '] 15.8 15.8 ~
Pleasant Street 5 |CB-3-2 400 200 7 11 ] 0 B B 1l.3 11,3
Pleasant Street 23 CB~1-0 400 140 0 1 0 i F E 0.0 1.1 19
Diaagant Street 27 AW=3=2 40}.“ 140 3 a Q k1 B D 7.9 22.8 |
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TABLE I

REACH-NO. 3

DEPTH OF DEPTH OF PROPOSED COST IN .
ESTIMATED ESTIMATED WATER FLOOD PROOCF )
HOUSE FOOTNOTE
STREET NG TYPE EE PERIMETER INUNDATION ABOVE FF TECHNIQUE $1000.008 p
ELEVATION LF
1936 | SPF | 1936 | SPE | 1936 | SPE | 1936 | SPE )
Pleasant Street 29 | aW-3-2 401 140 6 10 0 2 B D | 7.9 22.8
Pleasant Street 30 CB-~-1=0 395 280 4 8 4 8 G G 7.3 7.3
Pleasant Street 31 AW=3-2 404 140 4 a8 0 0 B B 7.9 7.2
Pleasant Street 35 AW=-3-2 401 180 % 1o 0 2 B D 10.1 26.¢
Pleasant Street 36 {|ACB-~3-2 397 160 13 17 2 6 D G 24.1 3.6
Pleasant Street 36R | RW~1%=~2 398 160 8 12 0 4 B G 9.1 1.2
Pleasant Street 38 AW~3=-2 398 160 e 13 1 5 D G 24,1 3.6 _
Pleasant Street 38R |RW-1%-0 398 160 1 5 1 5 D G 24.1 - 1.2 —
Pleasant Street 39 {AW-2=2 400 200 8 12 0 4. B G 11.3 3.0
280@y Shop .
Pleasant Street 3%R CB=-1=0 397 280 3 7 3 7 G G_ 4,2 4.2v
Pleasant Street 40 | ARW-2-2 400 180 8 12 0 4 B ¢ .J10.1 2.3 a
Pleasant Street 40R CW=~1-0 395 370 4 8 4 8 G G 0.5 0.5 ]
Pleasant Street 41 | AW~3=-2 400 160 8 12 & 4 B G i 9.1 3.6
Pleasant Strxeet | 43 AW=3=2 400 140 8 12 0. 4 B G 7.9 3.6 .
Pleasant Street [44~46| AW-3=2 401 180 7 11 0 3 B D j10.1 26.9 | J
i Pleasant Btreet A7 CR=1=0 460 620 0 0 0 4 ¥ G 0.0 10.4




TABLE T

REACH NO. 3
DEPTH OF DEPTH OF PROPOSED COST IN _
HOUSE ESTIMATED ESTIMATED WATER FL.O0R PROOF ' -
STREET no | TIPE FE PERMETER | INUNDATION | poue'ee | Tecunique | §'00000's | FOOTHOTE
ELEVATION LF S —

1936 | SPF | 1936 | SPF | 1936 | SPE | 1936 | SPF
Pleasant Street 48 CW-1%~2 401 220 10 14 0 3 B D 12 .4 31.4
Pleasant Street {53~55} AW-3-2 401 240 7 11 0 3 )3 D 13.5 32.6
Pleasant Street 54=-56 | ACW-2%~2 404 200 7 11 0 ¢ B B 11.3 11.3
Pleasant Street 64 AW=-3~2 403 220 5 9 0 1 B D 12.4 31.4
Pleasant Street 65 | ACW2k-2 402 180 9 13 0 2 B D J10.1 26,9
Pleasant Street 68 RW—~13%~2 402 160 6 10 0 2 B D 9.1 24.1
Pleasant Street. 68R | CW-1%-2 403 180 8 12 0 1 B D 10.1 26.9
Pleasant Street 71 _iCB-2-3 405 260 6 10 Q. .0 G G 6.4 6.4 290
Pleasant Street 7iR | CB=1~C 35¢ 180 2 1) 2 G. G G 2.0 2.0
Pleasant Street 74 | RW=1%~2 402 160 % 10 ¢ 2 B B 9.1 24,1
Pleasant Street 75 RW-1%-2 402 110 6 10 ¢ ‘ 2 B D _6 .5 19.8
Pleasant Street 75R_| RW=2%-2 402 140 6 10 G 2 B D 7.2 22.8
Pleasant Strest |79/81 | ACW-3-2 403 160 5 1/ ¢ 1 B D 9.1 24.1
Pleasant Street 80 |CB=1=D 400 160 g 4 0 4 by G 0.0 - 1.2 .
Pleasant Street 82 | RW=2%~2 402 140 6 10 9 2. B D 7.8 .22.8
Plancant Chreet 83 |cB-2-3 399 440 12 16 i 5 13,0 13.0 21




~.88.—

TABLE I

REACH NO. 3

ESTIMATED | ESTIMATED DEPTH OF AL I COST IN '
HOUSE WA FLOOD PROOF X FOOTNOTE
STREET o TYPE FE PERMETER | INUNDATION | o ve FE | TECHNIQUE | 31000008 s
ELEVATION LF
1936 | SPF | 1936 | SPF | 1936 | SPF | 1936 | SPF
Pleasant Street 84 C=-1%~1 400 200 11 15 0 4 B G 1i.3 1.8.
Pleasant Street 86 AW-2%-2 404 160 4 8 o} 0 B B 9,1 9.1
Pleasant Street 92 CW-1-2 408 220 3 7 0 0 G G 2.0 2.0
Pleasant Street 82R {CB=-2-0 395 160 5 ] 5 ] G G 4.6 4.6
Pleasant Street ;gz— AW-2%-2 402 180 2 6 o 0 B B 10.1 10.1
Pleasant Street 110 RW-1%-2 406 140 2 6 0 0 B B 7.9 7.9
Pleasant Street 112 RW~1%~2 406 160 2 6 0 0 B B 3,1 9.1
Pleasant Street 114 RW=1%-2 406 100 2 6 0 0 B B 5,9 5.9
Pleasant Street 120 AW=2%-2 407 200 1 5 0 0. B B 11.3 11i.3 _
Pleasant Street | 126 |AW-2%=2 405 180 3 7 0 0 B ‘B |10.1 '10.1
Pleasant Street | 130 |AW=2%-2 407 160 1 5 0 0 B B 9.1 9.1
Pleasant Street |138 | RW=2%-3 405 120 3 7 0 o) c c 7.6__ 7.6 |
400 lowed ' : .
Pleasant Street { 158 |CW-3-2 406 £.€. 400 11 14 0 3 B B ] 73.0 75,0 22
Pond Street 14 | RW=2k=2 420 160 0 0 o 0 F F 0.0 0.0
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TABLE I

REACH NO. 3

DEPTH OF DEPTH OF PROPOSED COST N :
HOUSE ESTIMATED ESTIMATED WATER FLOGD PROOF .
STREET NO TYPE FE PERIMETER INUNDATION ABOVE FF TECHNIQUE $1000.008 FQO;EOTE
ELEVATION LF T :
| 1936 | SPF | 1936 | SPFE | 1936 | SPE | 1936 | SRE
420 upper.:
Pond Street 20 |IBW~3=2 [403 storage 640 3 7 0 0 G G 78.0 78.0
420 upper j
Pond Street 44 IBW--1-0 (403 garage 510 3 7 0 0 G G 9,0 9.0
Union Street 11 | CcwW-2%-2 397 160 12 16 i 5 D G 24.1 3.0
Union Street 12 RW~2%~2 398 160 8 11 0 3 B D . 9.1 24.1
1 Union Street 14 AW~-2%~2 402 200 4 8 0 0 B B - 11.3 11,3
Union Street 15 | AW-2%-2 403 220 4 8 0 0 B B 12.4 12.4
Union Street 41 | AW~2k=2 411 1860 0 1 0 0 F B 0.0 9.1
51534
Union Street 55 | AW-2~2 405 260 3 7 o 0. B B 14.7 14.7
Union Street 59 R¥W=2~2 406 220 2 5 ¢ 0 B B 12.4 '12.4
Union Street 65 | AW=2%~-2 409 220 -0 3 G 0 F B | 0.0 12.4
Union Street 67 RW=-2~2 408 12Q 0 4 ¢ 0 b B 0.0 7.1
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TABLE II

SIZE IN PERIMETER FEET

FLOODPROOFING TECHNIOUE
NO. O 171 5 c P . F
- T >, or

wompen S0 e oo, | nona| me | 76 | 120 | 170 el [RTR R e R Ta (B e 2 5[5 & |8
' STUDIED . ° . ’ cases | Sl e (S e |3 e |3 ja T (n |l
1 8 1 1 0 6 0 0 0 8 ojol olojojolojol7i7]11ic
2 37 3 27 7 0 0 7 4 26 ojojiojisiolof2{4t1{51{i5{5 |cC
3 155 41 45 65 4 1 16 48 20 o jofro3{so {1 {1 {11]48{1 |6 {17]2 |22
ToTaLs | 200 45 73 72 10 1 23 52 124 0 {of1221{68 {1 {1 {13{52}9 {18{33|8 |22




TABLE TIT

FLOODPROOFING COSTS

FLOODPROOFING TECHNIQUE
{(PERIMETER FT.) (DOLLARS PER PERIMETER FT.} (LUMP SUM COST IN THOUSAND DOLLARS)

SIZE A B C D E B .G
. - :

6 - 76 37 64 71 12 2, 0 .
g5 45

77 - 124 35 59 63 14 e 0 N 5
o o @ o

oo oo

125 - 170 34 57 61 16 S O g+
Q o]

- :

(0] Y @

= 171 35 56 6l 18
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TABLE IV

FLOODPROOFING COST ACCORDING TO REACH

REACH NO. OF CASES COST IN
NUMBER (a, B, C, D, E, G) THOUSANDS OF DOLLARS

1936 SPF 1936 SPF __

1 7 7 314.3 314.3

2 22 32 387.1 477.5

3 138 153 2063.0 2734.5
TOTALS 167 192 2764.4 3526.3

32w




TABLE V

FLOODPROOEFING COSTS ACCORDING TO CATEGORY

NO, OF - COST IN AVERAGE COST PER CASE
CATEGORY CASES THOUSANDS IN THOUSANDS
1936 SPF 1936 SPF 1936 SPF

Residential 40 42 335.2 616.9 8.38 14.69
Conmercial 56 68 973.9  994.1 17.39 14.62
Apartment 61 72 726.3 1177.3 11.91 16.35
Industrial 10 10 729.0  738.0 12:3 13.8
TOTALS 167 192 2764.4 3526.3 16.55 18.36
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III. CONCLUSIONS

Included within Table IV is a summary of floodproofing costs for the
entire study area according t; reach number. This report estimates a pro-—
ject cost of approximately 2.8 million dollars ($2,800,000.00} for the 1936
Flood levels and 3.5 million dollars ($3,500,000.00} for the Standard Pro-
ject Flood levels.

A review of Table V indicates that commercial property (and industrial
complexes) constitute the largest portion of the total project cost for both
flood levels studied. The financial impact to the commercial and industrial
properties {and to the Town of Leominster) as shown in Table IV is only a
small part of the true cost of non-structural flood damage prevention.

This report did not attempt to estimate the costs of acquiring businesses
and properxty for structures found to be impossible to fleoodprocf and there-
fore assumed they required demolition; the cost and availability of commer-
cial and industrial property to relocate businesses which would require
demolition of structures and subsequent relocation; or the practicality of
relocating a commercial business with its viability dependent upon location.

Several major estimates and assumptions were made within this study
which may have a large effect upon the actual final project cost should
such a project be instituted. The following represents some of these

estimations and assumptions made during this study:
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3. The study areas of this report are iimited solely to the areas
delineated for the 1936 and the S.P.F. flood levels as shown on Sheet 1
in the Attachments. Our field investigation revealed the possibility
that additional areas, other than those shown, may possibly be affected

by the two flood levels. Specifically, the area south of Pleasant

Street and Franklin Street, and the area between Lancaster Street and
Central Street. Purther analysis of these areas may indicate additional

structures that would require f£loodpreofing.

B, It was assumed that wooden structures being inundated above
the first floor elevation from one to three feet could be raised (this
could only be verified after an in-depth structural analysis eof the

building}. Structures falling in this category would be floodproofed

using Technique C in combination with sealing the doors and windows in
the foundation wall. This assumption may not be in accordance with
local fire codes or the owner's wishes. Alternate floodproofing
techniques may prove more expensive than the above method.

structures, primarily commercial, being inundated above the
first floor elevation from one to three feet were reviewed on a case
by case basis. It is impractical to assume that a masonry structure,
generally constructed on a slab, could be raised. Thexrefore, each
structure was reviewed to see if an alternate method of Ffloodproofing
were possible, such as placing shields over windows or construction

of berms or concrete walls. If no practical solutions were apparent,
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an estimated cost for demolition of the structure was made and entered

in Table IX.

C. Structures which had a depth of inundation in excess of three

feet above the first floor were assumed to require demolition. Further

analysis of the structures and additional cost studies would be required

to evaluate if the structure could physically be relocated and if vacant

property is available,

D. Depths of inundation in structures caused by the two flood
levels studied often required estimation and interpolation of water
surface elevations known from historical records or from hydraulic
analysis of the Brook conducted in other studies. Estimation of
flood levels is particularly difficult for the Monoosnoc Brook area
because of the physical changes that have occurred (structures added oxr
removed, channel changes, etc.) along the Brook not only since the most

recent hydraulic analysis of the Brook but since the March 1936 Flood.

E. A factor which affects a large number of structures within
this study is the item involving the waterproofing of the outside of
basement walls. For this investigation, it was assumed that all struc-~
tures in fair to excellent condition, with no visible sign of occupancy
have finished basements with storage. In many cases, the basement
walls are actually unfinished rough concrete. A savings may be seen by
the elimination of the required outside trench should it be determined
that such structures could be waterproofed from the inside. It may

also be found that the proposed trench excavation may not be possible
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without affecting the structural integrity of the building. This could

be due to the nature of the material making up the foundation, the

overall condition of the foundation or the layout of the foundation
which may prevent access. Should such a situation occur, the final
solution may cost much more than the estimated cost herein.

F. The final factor which could have the largest effect upon
the success of the non-structural project is the cooperation of the
people who would be affected. Should these people offer little or

no cooperation, the projected implementation time would be increased

and new solutions may have to be sought. Such actions would change the

project costs significantly.
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APPENDIX A

52 Mechanic Street

The rear of this structure is subject to flood waters both for
the 1936 Flood and the S.P.F.

To floodproof this structure would requitre closing & rear access
door adjacent to the brook. The estimated construction cost for
the above floodproofing is $3,300.00.

38 Spruce Street -~ Tilton & Cook, Inc.

This well-maintained concrete block building sits astride the
river with approximately four feet of clearance over the brook.
If the opening under this building were to become blocked,
significant damage to Tilton & Cook, Inc. would be incurred.
There exists a possibility that approximately sixteen feet of
water would be forced against the upstream section of the
building.

There is no method of waterproofing available to prevent signi-
ficant damage to the structure that spans the brook. it is,
therefore, recommended that the structure spanning the brook

be removed and the buildings attached to this section be bricked
and waterproofed. The estimated total cost for demolition and
additional construction would be $ 42,000,00. (See Appendix C
and Special Structure Photos in the Photo Set)

40 Spruce Street - Bay State Plastics

This complex would be subjected to water in excess of three
feet, The structures adjacent to the river consist of concrete
block and one structure is a sheet metal clad building. Fox
purposes of this study, we include costs for demolishing these
brook=-abutting structures and for retaining those buildings of
substantial nature or those considered as not being subject to
flooding.

To protect the substantial structures remaining would require
the installation of an earth berm with rip-rap protection

from a point beginning at the rear of the Tilton & Cook, Inc.
complex and proceeding easterly. The estimated total constru-
tion cost for the above floodproofing is $83,000. ({See Appendix
C and Special Structure Photos in the Photo Set)

The remaining complex would require piping changes as well as
the installation of a pump and sump to effectively dispose of
surface runoff within the remaining buildings. While the im~-
pact on the present function of this complex would be severe, no
costs have been included for this purpose.




71~75 Water Street = Art Plastic Company and Cardinal Comb.

Immediately below the railroad bridge and in direct line of
turbulent flow is the concrete block face of this complex.
Parallel to the southerly face of the building is the rivex
which enters a culvert under the Tilton & Cook parking laot.
A section of retaining wall has been constructed westerly
along the river when the owner developed a truck dock and
parking area. This area is at El. 374%.

Protection for this structure would require a retaining wall
from the northerly abutment of the railroad stone arched

bridge to the face of the building. The height of wall at the
bridge would be about El. 384 and at the building would be about
378%. The existing wall would have to be removed.

The southerly portion of the building is assumed to be capable
of withstanding the impact and height of flooding for purposes
of this estimate. The wall would require floodproocfing and
the installation of a partial shield at the southwesterly
corner of the building. The estimated construction cost fox
the above flood protection is $23,000. (See Appendix C and
Special Structure Photos in the Photo Set)

100 Water Street - C.A.P. Moulding

This complex consists of several different type structures.
The southeasterly portion of the building is concrete block
on concrete slab. The separate building south of the main

complex is also concrete block.

To protect this complex against flooding would require the
construction of an earth berm from the east corner of the
concrete building, thence southwesterly to the westerly corner
of the separate building. Along the fence line between the
Tilton & Cook complex would require a concrete wall to El. 366.
Flood shields would be required at the entrance on Water Street.

To protect the complex from overland flow along Water Street,
should it occur, would require removable shields on three

doors and six windows fronting on Water Street. The north~
easterly side of the structure facing the river would be flood~
proofed to El. 360 at the northeast corner and diminish to

El. 358 at the corner adjacent to the Water Street Bridge.

The estimated total construction cost for the above £lood
protection is $37,000. (See Appendix C and Special Structure
Photos in the Photo Set)



102 Water Street =~ Mock Furniture

This complex consists of several different type structures,
however the major buildings fronting on Water Street and adjacent
to the Rochdale Dam are brick. Northerly of the dam, the windows
have been sealed by plywood. The building adjacent to the dam,
Building "B", has a finished floor of El. 356 and will not be
subjected to flooding.

In order to protect the complex from overland flow along Water
Street, should it occur, would require removable shields at the
two entrances as well as floodproofing the basement of Building
"A" and installation of removable shields over four basement
windows on thisg structure. No protection is required on Building
"B" other than floodproofing the lower two feet of foundation
along Water Street. The estimated total construction cost fox
the above floodproofing is $10,000. (See Appendix C and Special
Structure Photos in the Photo Set)

124 Water Street = Industrial Complex

This major industrial complex has approximately eight tenants
at present. Buildings range from wood frame to brick of various
heights. Only those structures fronting on Water Street and
those encroaching on the river are effected by flooding.

Building #5.is a wood structure with the lower level at approxi-
mately El. 342. The close proximity of the dam precludes con-
struction of a concrete retaining wall for protection.

The maze of wooden structures westerly of Building #5 are in

poor condition because they abut the river and cannot be protected
without undermining the present granite foundations. It is
recommended that these structures be demolished. However, the
remaining cinder block buildings could be protected from a flood.
In order to protect this facility against the standaxrd project
flood it is suggested that the following protective measures be
undertaken: construct an earth berm with rip-rapped face from

the entrance to the complex westerly and northerly to the face

of Building #1lA. Building ¥1A would be waterproofed along the
westerly and northerly side. Flood shields would be installed

at the complex entrance and along the Water Street face of
Building #7. The estimated total cost for demolition, earth berm,
waterproofing and flood shields is $93,000. (See Appendix C and
Special Structure Photos in the Photo Set)
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12, 14, and 16 Central Street

This group of three stores consists of two buildings: a brick
faced, slab-on-grade structure housing two of the stores and an
adjacent concrete block, slab-on-grade structure housing the
third.

At S.P.F. these structures are subject to one foot of inundation.
Since it is physically impossible to raise these structures
without damaging them, it would be necessary to install removable
flood shields at all entrances and to apply waterproofing to the
lower two feet of the exterior structure wall to floadproof

these stores. This work would cost approximately $4,000.

18, 20, and 22 Central Street

This group of structures consists of two buildings: a concrete
block, slab-on-grade structure housing a store and a restaurant
and an adjacent slab-on-grade wood structure housing the Salvation
Army.

At S.P.F., these buildings are subject to two to three feet of
inundation. Since it is physically impossible to raise these
structures without incurring damage, for purposes of this study
these structures are included for demolition.

40 ~ 46 Mechanic Street

This structure, which houses two businesses, consists of a con-
crete block, slab-on-grade structure with a brick and glass front.

At S.P.F. this building will experience one foot of inundation.

Due to the nature and function of the structure, it would ba best
to install removable flood shields at all entrances and to apply
waterproofing to the lower two feet of the exterior walls to
floodproof this structure. The cost of this work would be approxi-
mately $3,000.

17, 19, 21, and 23 Water Street

This area consists of four structures, three of which abut ecach
other (17, 19, and 21). #17 Water Street is a one story brick
structure with a basement. #19 Water Street, abutting #17, is

a three story brick building with cellar housing a radio station.
#21 Water Street, adjacent to #19, is a diner with a metal-clad
wood front section and a brick rear section. #23 Water Street
stands separate from the last three addresses. It is & service
station for B & M Taxi, constructed of concrete block set on a
slab~on~grade with a large surface area of its front walls taken
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14.
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up by glass and an overhead door.

All of these buildings abut the waterway, with the rear basement
wall of numbers 17, 19, and 21 also serving as channel walls. At
S.P.F, only the basements would be subject to flooding. In order
to floodproof these four buildings, #17 Water Street is the only
structure requiring work, assuming for the purposes of this
study that the existing channel walls are structurally adequate
and waterproof. #17 wWater Street would require the rxemoval of
existing and totally deteriorated glass block windows and the
blocking up and waterproofing of the resulting openings. The
estimated cost of this work is $12,000.

91/93 adams Street

This building is a two story, wood frame, two family house in
relatively poor condition. At S.P.F. this structure cannot be -
waterproofed since the foundation is constructed of wood, allowing
the relatively free passage of water under flood conditionz inte
the cellar area. An earth berm or dike is not practical in

this location due to the proximity of adjacent homes, nor would

it be possible to raise the building‘'s foundation without causing
damage to the structure.

Por these reasons, the above house is included for demolition
for the purposes of this study.

121 Adams Street

This structure is a one story, wood frame, slab-on-grade building
housing a bait shop and a glass and screen merchant. At S.P.F.
this building would be inundated with three feet of water. Due

to the type of foundation and wood frame walls, building watexr-~
proofing or raising the foundation is precluded.

For these reasons, this building is included for demolition for
the purposes of this study.

140 Bowen Place

This structure is a four story, wood frame factory in relatively
poor condition with a masonry block foundation penetrated by
windows at approximately eight feet on centers. There is also

a brick boiler room (one story) attached to the back of the
building.

At both the 1936 and S.P.F. flood levels this structure is sub-
ject to flooding. Due to the presence of the many windows in
the foundation and the wood frame structure itself, it is doubt-
ful that either waterproofing the basement level is practical

or raising the foundation is possible.

For these reasons, this structure is included under demeclition
for the purposes of this study.
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11-17, 21-27, 75, 91-95 Central Street

11-17 Central Street is a slab-on~grade, concrete block, one to
two story structure with a brick and wood facade. A portion of
the rear of this structure is one story wood frame. 21 Central
Street is a wood frame, slab-on-grade one story structure housing
an auto parts store., 23 and 25 Central Street is a brick and
glass facade built ontd an older two story woed frame structure
with a basement. The front portion serves to house businesses.
75 and 91~95 Central Street is a wood frame, slab~on-grade, two
to three story structure with a brick and glass facade housing

a furniture and variety store,

Under the 1936 Flood, these buildings are subjected to a mean
inundation of two feet above the first floor and under the
S.P.F., to a mean of six feet. Due to these depths of inundation
and the types of structures involved, raising foundations and
waterproofing is not feasible.

Therefore, for the purposes of this study, these buildings are
included for demolition.

65 Cottage Street

This building is a two story wood frame house with a third level
below at the back of the house where the grades drop away from
the road., This lower level is presently used as an office.

To protect this lower level under S.P.F., which would be subjected
to four feet of water, it would be reguired to construct an earth
berm around the building and garage. The cost of this work is
estimated at $26,000.

83 Cottage Street

This building is a one story concrete block structure constructed
on an elevated slab, used as a truck-loading terminal.

At S.P.F., this structure would be required to be raiged far flood~-
proofing, due to the number of overhead doors that would inundated.
Waterproofing would not be feasible for this type of structure.

For theé reason that this structure could not be raised without
damage to its integrity and function, it is included under demoli-
tion for the purposes of this study.

21, 23-33, 35 Monument Sguare
21 Monument Square is a one story, slab-on-grade brick and glass

building housing the Leominister Savings Bank. 23-33 is a two
story brick structure built on a concrete slab. 35 Monument
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21,

22,

¢

Square is a one story brick structure, constructed on a concrete
slab housing an insurance company.

at 8.P.F. these structures will be inundated by about one foot of
water. Due to the nature and function of these structures, it
would be best to install removable flood shields at all entrances
and utilize the flood proofing technigues indicated in Table 1.
The cost of the flood shields is estimated at $5,000.

23 Pleasant Street

This building is a one story, slab-on-grade brick structure
housing a coffee shop.

At S.P.F. it will be subject to approximately one foot of water.
The floodproofing technigue recommended for this structure is to
install removable flood shields at entrances and to utilize the

floodproofing techniques presented in Table 1. The cost of the

flood shields is estimated at $1,000.

71 Pleasant Street

This structure is a two story wood frame structure with a concrete
foundation and a brick facade, which houses various medical offices.

At both 1936 and S.P.F. levels, the lower floor of this structure
would experience flooding., Due to the size and characteristics
of this structure, raising its foundation is not feasible. Thus,
for the purposes of this study it is included under demolition.

83 Pleasant Street

This structure is a two story, wood frame, slab-on-grade structure
adjacent to the channel.

Under the 1936 Flood and the S.P.F. this structure will be svb~
jected to one foot and five feet of water respectively. Due to
the nature and function of this structure, it is not practical
to either waterproof or railse the foundation of the structure.

For these reasons, this structure is included for demolition for
the purposes of this study.

158 Pleasant Street

This structure is a three story, wood frame structure presently
used as a factory. Due to the composition of the building, it is
not feasible to consider raising the foundation or waterproof the
structure.

In order to protect this facility against S.P.F. it is proposed
to construct an earth berm from Pleasant Street, southeasterly
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two hundred feet to the rear of the property, thence southwesterly

two hundred feet to the westerly boundary, and thence Northwesterly
two hundred feet to Pleasant Street. Included in the cost of this

work is the cost of a sump and pumps. Berm would be constructed

to El. 402. The cost of this work is estimated at $75,000.

95 Adams Street Paragon Plastic
98 Adams Street Commonwealth Plastic
No address Thom Mcan Warehouse

This complex of buildings are interconnected and consist of one

and two story slab on grade industrial buildings. Thom McAn
warehouse is a two story concrete block structure and the truck dock
of Paragon Plastic is also concrete block. This structure abuts

the brook.

Under the 1936 floed, these buildings are subjected to a mean
inundation of two feet above the first floor and under the

SPF to a mean of five feet. Due to these depths of inundation and
the types of structures involved it was not considered feasible

to provide protection in either case.

Therefore, for purposes of this study, these building are included
for demolition.



APPENDIX B



o8 NO 7(33/2 ! SHEET Nol@ﬁjfjif
T EZEL 4av0en. HARDING ¢ BUCHANAW. INC.  so» Lenspimsir
oy T E1Tau @B CONSULTING ENGINEERS sussecy Alocrt e Lo
o BY Lo . BOSTON. MASSACHUSETTS CLIENT Ca )E“ /4
| H _Z.ijg&w\j
SUIITAL, 3/ OF _COST [fFACTIRE
House LR g TER TYPE OF  FLOCDFEOON 45
S (#) (z;/‘ LLARS ) PERIMETER f‘f?) Lo
@ . D
/8x20 76 36 = 7% lg008
26°%36 /24 352 = 637 fyooc
25xs0" /0 34 %% fé" i; 0% /g 5906
s0'x42° 224 34 =2 56> 61 = /5<
T8 -
é \\\\N‘_&k\ /{w C
T e
y 8
L% 4
v
{
N
e e . .
s
e e e —— U,
{ & ‘30 { UL [0 4 Ll
Faup e Tee, (LE)
2~



Pano 183 N2

ve 2 )22 a0 %%é HAYDEN. HARDING ¢ BUCHANAK. ING. os Lecorueciec

o D 3“1«' E{ Jc;':»i_ CONSULTING ENGINEERS suBsEcT fmlxl L ..,,.,
¢ o By :r @»{f"}"}«-ﬁj"g BOSTON _mhvﬂ‘ﬁSSACHUSETTS. . cuEnt O f:‘ ~
; et i s ] A
(e Rates Free . “teaes  ~inddoedle S o 1~.)

[

et $

ot

| o e g ol nemany ) ' ,’1 Jpes N
FRLOYDIDROS (i = Pl W B s

A, DRANS & SHaMp Pl

I Breskire wp slkeb around cellar £leor
F%:zgﬂﬁu gy £ c’»ﬁmfmf*ww (::) *"“ﬁ/iim J‘Zd]&‘ﬂ b He:w)
bl ke wccr* Z”La:,,; ARTRY Y B-5 ?xq ‘”a/hr* z@m}»
Cncdoddes  claemnog) 3 334

2 Haf‘d» @xcemiie o f“t:mﬁ“x) Ferree et |
”’(‘Cﬁﬁ"“ cellse ‘Oa’ﬁi // enol  mmcome.t
/)\.:mxma o= oV m@#’*t ‘=*5-’/hr*
“TEereh 2dp. x 2 wd @ bace,
iz Sicdes

/o (d+2) = = @ﬁ:i-@s,

§
[eoide e, o drerey wozil L 1oes

\blome. = LM}A."] = 24 ey,
pesore . 2labamen can de 5 t"z.é:;/c%

2z " e b e ldan

IR PR = g —
Z. e dmxm =) { [=10 e xé?\f‘,ié@ij + o Wy
I dat Jes8 v"‘»‘ﬁ &5 "1%53 Je (I B “'wn 2552

e Vet /
Dump” T el & 155 Jdem 5
do I fridede ((o LA4) (& \z:;s{ 2 [y a3
Poo oo der | o hes & Tay [he 1380
b 027

BN , S )

=, Beack{il - crodbwt wie @

2..“"* C.o(‘:} ' ’ii;;;;: J{ (,f‘f' fiég‘ws R {z \wfm § ‘i} fk"-’?“'{’a
t , ;

& s leba @ m,z.w,; e 7,

B-< ¢



g SHEET RO v‘
SN Tty 4*2'“*1

,:.§<

H
B

HAYDEN, HARDING ¢ BUGHANAK. NG uos
CONSULTING ENGINEERS . suBJECT
BOSTON I.\AASSA”CHUSETTS' e

L{; é...ﬂ“ \/o éwFJ.
ce 1 £ @ 3 [ §

=3 R@pi e Corvraim

! x'-l/,« k. & o8 hﬁ/z.
S/ ey @ tc/m

Lo Dump R | Hese | Instell Goter

Q*’F’ oSt 'i"‘:' las 2,:&”{’,..-;

7. A
£ hes @& P, = /’

x:?«&.}f L,,JP j

Car;miu::imq xhz{‘@?&%‘mﬁ;

Fufm3

neg 1 &
I R
£Sase  § ma

Th?

TS T

WIARTE R e WAL

[ ﬂr«\

, Eyesapie o Aemored Hewoser
Dz f\e;... B wsf:i “ (o'

O b P e }‘mf“‘ "2.“%”"?‘ u.‘le:az'is
Serbuome TonT Yale K P ey - i

7
joey e & Fz mffu

T LA m—}s:f;%: i - A&“"

=3 L S f“z.ﬁ"“ﬁx:r"‘%f:‘ =
A ek =) Qbf/ ‘f‘

{:;?:""(:;‘t a:rjr(mmg

o~y

3
e i it P
b S T

A~
s s }/ I ;g enen i {"
) A . WS g L w5 P
c D ELES ,§x L e 4S8 V.,.,D b ¥ IR

A g :
OB cw B3 T '.“fw/ e

i "“; 4 FEINTI -
L,q»é . ;( Q":: *s i u‘.»- f”, B T ( i ,.-%f:?.'g; :3’2.&_
o
ok o s
: i
omenop S

4

B O W R
e Vo W
g,,,;«..,.& ..,.»,‘? :




HH op iﬁ:ﬁw SHE/iTMNng;‘”“
o MAYDEN, HARDING ¢ BUCHANAR HE  son Lemcen

CONSULTING ENGINEERS R {:??‘Y“‘?*'r‘f
BOSTON  MASSACHUSETTS

o ) CLIENT (o Oy, 2 e

G Bk WE WIS

| F?samva R %Jmﬂiztuaﬁ
SEAOE Lz:uw ‘dﬁw & Zhrs. oo j25. <
2. Ies. 8 ‘-‘§i«é iﬁ@/hr“' i t“7§

2. f‘a“’ia{mfﬂa—al ~ Corcreta
(mﬂ? UJ‘{""{’}@%_‘) £ 1{}“ Fra %‘w/,"{

pey %:ssg &3 “‘itﬁ “’”{3‘33&‘%:' =¥

2. Installata )
Soetaome | | Bkl e oy e i;m - -/fvw-
| Vo hes aewfs x e, FE & bus
] Lo Zemad A«; o Q&W@sz P

Al TS




. 2B NO

I - D2

. e no S50
Care __z ]2 l7s HH HAYDEN, HARDING ¢ BUCHAHAN, IHC  sos _Lemoovimsses
ay 2w . Peamlaas @% CONSULTING ENGINEERS . sumscr_f::‘mr\.r?‘w
cHD BY s BOSTON f“?if\__c_wse”s . N A==

T, RAVENINIG: FEOU RN T IR

A EXISTING  CELLAR - a;"-‘-‘?g"@fﬁ , 2 B mve Fom
- e s |
L Pipes & Electre anes o
Heathng | otmoer ,waa%w“, B, eleadrie.
gwherelies Jt,mr:jﬂm hrw/m ;r*m@em;‘ag% ngv

LS Eshrate iz,";ax

2. Qﬁdﬂz"’ytﬁﬁwﬁ l“"‘ Jc:‘::c'w&;;z‘% 4
Mol rasiem

7o
Esshimale o ot walls Lnderpin, jock
R, placa w:bc;m ; ede. .

Lzl 2 da S Z.ﬁ’\éché‘jﬁi—.atmé | ek
M@J,w;f‘;‘vﬁz;/hﬁx:ﬁsy‘&vzm b Qe
Listses et | PSS hea Basns o5,

r:‘“..:qwfp"r*m'”?f’ p\é?ﬁ’f"eﬁ’;i e vaeaybee b, R

3,55
3., M BN
Pooe = - fe @ "C‘a,:)m,iai“‘m% ch;§. =l
stairoay S Fxx O AN (] fhoer wlzin

Dosane

! :‘““
e =X -v}_f

St [ AT it‘“”( l(‘?“) x‘z%"’i"é F}:’f ?‘"E L”WL»‘} 'g‘:‘:&i % ;
u.,,@m) & +35 /s Pl L

- L0 ‘“gﬁ’}s(ﬁ 4 xg_,\, } e ? & éb L \\ P *o‘msr
b ey s - :“‘; Pyt %..wv« ,
Do -
"t}';) ,:‘:,«.‘I': . e C.C‘ sr‘tbff"'mﬂli) I 1 e, &W»"‘ ;i“fza_,q Ao, |




EHEET NO épz oF 1

g___‘-

CONSULTING ENGINEERS

g HH jos i,_i;:»« Y g e,
L TEWM FR HAYDEN, HARDING ¢ BUGHANAN. ING vy 3y

) SUBIECT Em& @u i
BOYTON  MASSACHUSETTS

N ’ CLIENT Co ..

e, Makerizls

Lines, Dipes bz”‘;&/bb&.ﬁ@/mma jate,
Eatmneie | S ST

S, FRasrteratiay

Clezmn P, Theubs | leua, plastee. crexcken
walls | remierz, bﬁbmf‘t‘\iﬂf“f‘f“ repaic
},mf%ﬁ’;‘('“i% “y } sy .%ﬁimﬂ . £ , £ 2R ks

o

o, Care **{z:: CL\:,:MP@; :
drferss e fe c:it.sr"a‘étm }e‘“r"\mtiq o
valuebler , ate. |

D\wmﬁ ! 4
H duu ahan & 5 LS JJ&‘@& b

P
A 10 o2

“Torml Peer T g g
i ﬁ“}"‘? qlw pﬁzﬁ«:{“ :ﬂu /}"?
‘trz-m( ey TIATA T &k

0
g..
Nt
P

B



38 NO, “’?ﬁ =22

L ATE
8Y

w\"j

oy HH HAYBEN HARDING é BUGHANAN [M} . SREET NO 75‘?".5?
QL}* P}L“%‘”{{' @B 108 l ﬁ-‘-‘-ﬁm 3“""7’”1?1__*_;

CONSULTING ENGINEERS

L re sy r:j 0&5» f,»gw oo BOSTON  MASSACHUSETTS

suBJECT w!r"‘t‘“‘v:“‘ ﬂ*““’*"w

e T CLIENT < K% N

[” £ o et
~?w-~v‘ w} *

1 e
£ 2155

UGS

CAE A -~ DRANMEE DYSTEM WITH  DUmMP Butap
(e pp. 182 1 TEA)

Raw. Cont ! T3,080,
1e3% Corvirramreasiss | DO,

P ey,
Wﬁ‘”@l Cﬁﬁf; J“wo C}%?’i f::’ d.ﬂgs} . %"m

P B Lamil],
wammﬂmm @1 Zarveas. Lwﬁ;; - 728,

* w2,
E";zg,.;;@ P = R *f?/a@f

(pay. 2

ﬁm fpﬂmu BT ?Q,

..J ,,3& ) E:” .,.in—as %AA E. . \‘%“‘" EM | SOMP PUME ZWATERPROC It

HKaw CooT ‘ﬁﬁ,@ia‘% LR

3{&;‘“&.

1O Y Corvinre emu%@; =

% S s 572,
Crareral Convdrascdea e 0 000, 2y
P L, 079,
Enginaaring & Dorvas (Ao%k) | |, Rls
* 4, 2es

/ - :i‘“? =R e § e

sz T /;" VATV F:',T: = - ""’r 5. ,\g o= ‘;‘;}; e B ,f Lo

&=



i ano T1ER < Y s HH SHEET NO ‘ °
e P 7*4..,/:2{;1”.___ HAYDEN. HARDING ¢ BUCHANAN. IND.  sos mens«éﬂﬁ“ “'
sy k2 K e teat @ﬁ CONSULIING ENGINEERS ) BUBJECT : ot e T
cuo BY ’T/})l":ﬁi«( BOS_TSEMM@,A_SSACHUSE”S. cuisnt ___ & 2 o

5

Chse Ve - D,Camm%ﬁ TSI | SUOMP PLE,

_,;m&eﬁmwwﬂ e, %wc,ag BI=NY w%f,,ﬁ._,,;-x

( e {:{3 =3, :EA. 5 d:‘; } |
Reau Josnt ‘*‘:“S,Hm v_gf-”‘“‘:gewﬁ
1op Covhngencies | = o
: $ o=, 573,
Corearnd Catracer ORER (e e =3
P, S,
Ergrearig & iy (2%} |, B,

3 89,

$77,&1% /

st e, o1 = $1Y om0/ Lo

cA=e D - QA& B ouse D FEeT

( Sza I = I A

-l | .
R Cemyshe 1O, 32, (f0s)
1% Convd mﬁf"m RS LCe2,
N P e,
Caereral Covtrsaedme @4 (,":5 2} 1,3
22,758
ﬁf‘\fstﬁeﬁrﬂg é/?/i;;’»?f“«""gﬁ éléj}}g‘} §; x‘?’”m?{“‘;’
Loobae Toura -] 32,
Al v} /



18 NO {&_.j*ﬁu._#-_———‘ ‘

\TE S.’.w"" I"Tq % HAYDEN HARD’NG $ BUGHAHAH IKG Jos g.....{?c"‘m‘zf”&f}*’??*é‘“

. il
H . SHEET NO___é o ':{f

oy R M. oo leny C(?NSULT!NASASEZE;;NESEE:S . e e
ro sy ijzigﬁ"é BOSTON . USETTS CLIENT C o B

cosr | oF  floopwpd 't

#) 200
60 ,
W ey ;!
3 /
~—~ /

2
%gj
()

¢ Upda*m e
oo S State at»wm
Riw. g4 O *-i“w:%:ﬁ

T = 1979 Oollars

Frere 1979 Mean
{ Fastder o o 1

Pepled for Coar -
aﬁfswm‘*@, d;e:»“«*‘z“":s)

.
3>

G
&
%

e

G
w

Hos B 52

t
} P i,
\h’»,a“ 5 b f'\'z’f«-i%ﬁ%" g 2

\ . , 5 . )
AR S o 4 ¢ s . R o P > P b o2 -4
A orilaeelioell eorvasteemd s CRieey cerdl convete
2

;4 . { 4 " -
B AEF . W\{;«\‘J”“ i A li i AT LA T Pt o N
¢ ot
: ; LYY IO RO
‘ S (ﬁr., @y e 22X e,
%




7E ~ A2

B NO. BHEET MO
By vy L yavoen, aRoie ¢ BUCHANAR, NG oo L ammeidi i
ay L. K Pzt Lo 8 % CONSULTING ENGINEERS susszer Flooel Mnaines
1D BY V‘f/ BOEIE)E”"._ MASSACHUSETTS CLIENT . C,Cﬁ;ﬁ“r i

I, Matzciesl . : )
Aosome ! D' B2 aate | 'Y k. &l Rt shiekd
Neohame ) B a &2 by e =03, 2. e
Unik Wk | LS ch'
"“"T“"a*f“:: biodea, m‘; it o (‘QD‘ W LT S R o ej%“\ﬁ“;%%ﬁﬁ
.;.,,(» il ﬁﬁ&m&% & {mwm*wi
zmaﬁa TP TE of vz -
7% & ﬁz.‘m’»?/m. | 3 | B

7% .
Asmoma | [ crews ob tmvesrs 4 ) halper czn

) ; /
h‘“’x" '%"&’_‘},; } 4 A O z“ﬁgjﬁi d 6"‘"! ¢ w 2:"1‘3"..{%‘?,3’(*53 .

£

ez s m* ’3 X T "a%f?ﬁé’:i we (o Hf’*‘;&.
O s .
Lo hrs & 2185701499 [ hr 199

0% M zw‘m"‘e?;ﬁm e ¢ 5

Corshracd-reie CHE P (16%) 3&‘2

Ergméar"'z%’*fg (23 ) ‘%t
2

H . ° ¢
- 5. Qe L S I
Comgs U ey / hresic

£ = 1



.EE‘SNO i N i P SHEET 1o /
R ) L M- HH HAYDEN, HARDING ¢ BUCHANAN. NG oo L eaemiinidee
ay heme fowe 4 &?B CONSULTING ENGINEERS susseer Pl fryiie Dg
¢ b BY S ¢ BOSTON MASSACHUSETTS CrENT =N
3 v e
{‘ [}
(nv\,}a%g Ratersy Qmwv * v i@:& SR Y"“x&fiwfs‘” b é‘ F‘}
T FLOooDPROOERIG ~ (&vee e s e
(Famm = =02}
A DRAIKMS & SLMP PP
3y
L P‘f“a:::‘mm&g L ol areors eibae *wff,:,f* )
Eert Sie CarmprEs & ms m‘" e ;éﬁim Fezy,
b Wb -Q:r* ;cﬁiaq i, w/e"if“ x&h’"%&%j Fi=7,
P IS
2. ﬁart.l Ewavate Trendh, ramiove m“»;eeég
from ezller, load & h@m e
D(smmmm 3 s b e & %815 e
. m%» Ks’;ﬁ{ﬁ 2w & baoe
Yo (Miz) 2 = (o % -F%
» . . I3
!ﬁbm };ﬁfﬁf’w‘f 2,' : g ‘:h}ﬁg ¢ Lo
Valume = /?;'2 PSS b
Acsessma & 2 [aborers o 2l @ 12 g ey
e et V25 AN {:;i:éw .
e’
b das dig f‘w E33a) T :\‘5”” é*‘i&«f Foee
| ﬁg:“ - Yo, /«“é, zévj,,“ gf zv s{i :
I b A”’H:j = O S A TS ‘g.ﬁg s
e Thock (e 8 s .fr;é s =4
by %(,» S L,_ghﬁqug b m,”f?w MS”:”»:Z,,Q‘
- oo,
| = Packdil - a 4*».4_.::3%*wrf“*f'«é Jg"? _‘
{ A} L:WM & & .J.g,.,.» WA L GRERT v gy
i f" o oimshe v B L Led ’tﬁ” j P

B -1



B No 18 — B2

- W\ TE

z.lzz2l s

JoR

SHEET NO, 52{3 f";'

3 r"”x‘“‘fe“’f"

% HAYDEN. HARDING ¢ BUCHANAK. ING

s

BY Q~!¢ {'K“:r«, CONSULTING ENGINEERS suBtECT = »
. w,m-{ BOSTON  MASSACHUSETTS cinrr o e S
= c,_,_ - . N "
" . : E

~ LT ve P

el f @ % 1§ (ndot g ineheiatian + 2,

‘:,f“vl»(”'ﬁ%’ﬁ’“’@
vz A 1 [ =
B Lha ~‘i>ua/c§

[Aneae

= Qﬁf.,i&m-

f{

'
.v‘wiﬁ E S &

f

i . % . ! . H oy . .
Le ﬁ;?wr‘r.i;; Qamgz, e /r\::n"’a/t At g

Bl7 Cfﬁq&fz ’,ﬂ,}!w.» RQ.{SEQMM “‘{"‘?3% é?.,j'ﬁ«:
oo hr’ & ki, w/hrﬂ

—ToTAL

VUNTERR LR Wil

L Exemumte ] Feredy Aceore t—{ms;;g
Acrsarne @ 3 oo X gere
Ot ide g:m’rw ,'; SrLed él’*mﬂ w;aﬁ}
Violume = *J‘w ot "*'@ﬁ/z:y =

B Cay B o */,,:,}
:j Wastes Lomxatita
¥ "y

& h:f“ x““?u pe:.fm'z £

= P ot R IWa
Pz, e /"'w‘w’

‘Ii’\f'.? {m"k';’:.j%‘ ‘.}’w—-“

= (”' :‘
[emaden ol
1 & Cx‘w{ .

Circ

e T

z%&é

ey



e No_E = R

HH , SHEET NO f?)f‘«* lf‘
e mfzefmer AER JAYDEN. HARDING ¢ BUCHANAN. N0 so» Lemmumsieme
@E CONSULTING ENGINEERS susmcr{ﬁimri f:‘?ﬁﬁ‘gr\&

BOSTON ﬁ\'fSSACHUSETﬁ CLIENT C, fm . \‘

C. Bl (P WA

s Qﬁf"“@d% ast Wondouws s
PArmame | b wondews @& 2 hes {Wf@m

12 hrs. & % 14,98 Jhe $17

2. Mat=ral C,c}mm @L::d:w
(2t inclaos % T Rmn e?;{:":}j'}‘mi'%f .

i 3, [notellaten
Lessenz o | Bkl loues & QJH‘:‘;‘ W”}/hf",
Flraimes oo s QH& B8 [ = F iy,
Dse. Smme As R Ramove | e
el Pher TA T 950
L * I P
' T . B
|
Tl Oy T FB 2.,




ano. 718« F R,

3

| sHEET mo 1T Mg"ﬁ'
e %% HAYDEN, HARDING ¢ BUCHANAN. I

Jor /L‘i"f‘r’t’” h";““’j“"
T el CONSULTING ENGINEERS ’ susEcT Fom b et ‘i'w?sfw&m‘.z(,ﬂ
TR 77 Dl BOSTON  MASSACHUSETTS cLIENT & —
m./ Y A
. Y :

T FRANSING FOLNOATION

£ EXIETieG  CELLAR

| Dgwg‘*f&,:g” g?” éﬁ&ﬁ‘éﬂ”“& Ltr\&& :
ewfﬁ SRS | Bl | OB @m"mg
u&,@apﬂw&z et Ime:..:; Mt_at»“"* be cit &

@] s \:B:f‘;u wrekiors bowes motalled aﬁ“xm

b Fednste %y m00,

=z, @%@r s{‘*mr’”:; ”me e
~ +
bAe ks n*?m 1S ‘ |
Elavate structurg = Gt wealls,
JM f\%,..z;s: 2 ra e::iz:.
&»W ”Zfﬁdmé"“ mm@’mamm i b rree e

Mlecimmricn * 2 } hr‘ RTINS Y e
é»-“"‘\"“-‘f?”"&?ff"‘i‘.z: Pl e 2 B By =¥
ﬁz‘;‘,a R Rerdam! Ry Ouretier haea

3. i B i iy
féﬁd{ v“‘f?“" [, 4 :"’%”’ia ™ ‘fﬂﬁf‘?«f‘u% ey ’g‘“ =4

i x”ﬂuv)j o gaoe newd fEer lsos
/‘{3&":::&%3‘3’. e

::;Ji f j"“*’ ‘c:“:?z gl f; "q “"?6‘\“ i_,o %fa F" {f »._z:’} é{'ﬂif;

4 ?r oy
u,«f%‘ii{ } o s o + (o &4
4 oa
e R A N L g g2
T e L ‘4 ot BB 4 LA IR
?
t %
X Ma T &2 1"?‘::_3"'3;,{1&@.5“”‘}
£ L3 §
Gompg, B e a g ined ) S

4 4:3 2,

)

iy



HAYDEN, HARDING ¢ BUCHANAN. N soe Leempvuradbs

CONSULTING ENGINEERS sUBIECT o L2

N, A g - - ; =
BOSTON. MASSACHUSETTS D entmmr £ L

H ' . . — sHEET mj_iﬁi
B :

L,,%‘ }% ;’:y;,w«wv wm%‘;
Loty Pf__,&,,.u e 15“&&}%3;:3 comapettioy ﬁm& _—
;;‘xm-‘fm%:y% 72 b 3 $ores,
Clesn up, shrdos lswor, | plasker craciod
pientls | Feshrre baberact; reiae ?
[ A L & g Kol
o~
Lo, Core for Orcapanis
}*j}v(f}v;ﬁ%'{“"wﬁg “Q"m C:,JJF“ a1y ; Y Ly é‘i‘?‘“
Vatué%&z& ) e -~
INstmoree ,
/ "B a_;-,i anl dovrediay & & TP gff::: = beyE
T Sl A

M Ty STV =¥ Y

3 (»“}4 N .

S Ky 2 V0 "’“‘ix??,f‘"‘ “:);Z

e . o YN L ST W e % e
‘MW 1 Y Foiiad % 5 e 2 & -
— P s O q’? b T *"’é EN "’("{t Horkan ‘::’ ’fl’o ¢ _ } »ﬁéwo; = ‘2"5 «




-

5
&

Hy
£

R HAYDEN. HARDING & BUCHANAN. NG som _lemmirudoe~

CONSULTING ENGINEERS suslEcT E"’Na L Eesmina
BOSTOMN MASSACHUSETTS . CLIENT C‘Ltf}ﬁ?v ) g

ST

CAoE A"~ DRAMIALE  SNSTEM wiTr Sk
(Sew. pp Vo4 1, TAG

Reww. Cast Lso (sl
Toarte Ccr\hnqmme,:; ; e

4 TR & e
Cogerasi™ss C:.u“ of e SN # ‘{is’i’;’, ja
T, B0
Erainaz & Dorvass {(20%) bt s fs
S

T g o,
comr |Bema, e T 2t = e 5 [

CARE * B - DradNe T{STEM, SMP FUMP & WATERPROD Fup
(e pp l0g 0, Tad %E&;

R&JJ C:Q""\. e~ :. # ?3! . J““; P L% . “g'}
13 % (:67"«‘?”! MA@ ) G

d ! TA N o
Coerersl Ctrack— O 80 (1%} 1 B4e.

¢ . ¢ ,fx
p‘;‘*fjtr'\e@rw‘g & ff}iu;sx‘”%/cz’% (23] & s

. . 'i, G “ T
Cvery |PEL R T 88 -"‘714 = ”’%iéfﬂf E;éu\

-
I

- il




BHEET NO l70f‘ f:f‘

BNo T ER 22

B ewes EIER yuvoeu nanome ¢ BUsHANAN. B0 son Lo
BY Q Rém:ia’c g@@% CONSULTING ENGINEERS sumnc,; At s e P
- ro ey 203 L \s“?‘«s’x BOSTON  MASSACHUSETTS cLiENT o 3

CASE Y ' - DRAINGE. :';:%“*'*-‘"f;%»*% TAIAR [SAALS

W AT e PRI I S 5 L.:me WP IO dS
(S2e pp. 10-12, T, S & )

Qﬁw - *i_‘;;‘v,-t"’ % :‘%’!;’%39"‘,"2 b £ fﬁg‘i ; 5'3:
18 %, Contin@ezreaas | e .

Coerarsl Cairader - A {1a %) . BUs.
Zh b S ;t.,,,%: .

Ex:ix e T T 7;'/ f‘_‘x..ﬁfw?:sj (20T SO,

‘\fi}?s 07

) Cbesu%z J
CaIsT /f«m% =T Ve Tt =2 /e

CASE D - RANSE. HOooE 3 FEaT

s

= Hg,_, %»»:»f, T A

L,
Emw Conr P g

0% Castraendies OO .
Coaneral hviremstor Od P (16%) 2 S A&

,,E:;ﬂ& smﬁmﬁm »‘é’* Fap 2 v Ll 4 by G, i
. =y - : .
ﬁ-mur‘w“x?} o R =

B-17




s

c oA HH

EHEE~T NOL of
&B HAYUE&‘ HARDING é BUCHANAN. !NC Jos m.a.f"’?“ﬂ; F oy

CONSULTING ENGINEERS

. . SUBIECT E"Mﬁ s X”P“'m
) {).‘1. e ) BOSTON MASSACHUSETTS
Sesmat . “-“ L Bl .. . . .

CLIENT £ 43 B2 '**5

Wage Rates from Means' Incl OEP
Flood Proof/ng 35 by 50f House
Perimeter = 170 Feet

1

A. Drains ¢ Sump Pum;o

1. Break up slab P
Air compressor rented ® bD/Eiazj For 2 days *i00,
[ worker for 2 days = b hrs. © 14.60/hr. %234
F oo
234.
2. Hand excavate TrehchJ remave materal
From cellar, load § haul away

Assume: 2 man work trew @ #31.50 /hn
Trench E‘deep, 2'wide @Bot) 1:2 slope

Ya(4's2)2 = 6 R2
Inside perimeter 2 from wall = 154’
Volume = ox 154 .

"
2 24.2 <X
Assume: 2 laborers can d{ﬁ 12 Y. /’dcuj ,
2 " " maove 24 C»Y../dqe:g
& cfazj:, cfsmma @ g31.5©/¢rew”é’ﬁm 575*&,-:
1% days f'oqd»n @ £31, 50/ Crew %8 b Aaug
£
Dump Truck (bc.v} ® 35,00 *“'}1”2
ij Loader 4 hr @& *34/he 13 6
f1408,
3. Backtili - Crushed Store .
34 ¢y ® Fé.00/cy Material £ eana
12 brs, faber @ 1460 /he 175,

¥
ﬁ%“t(ﬁ 37?,



: 58 NO i 8 ” 31 2 1 SHEET NG FCEC;M ¢
NETPTYET LLLL yovoew. naRoiNG ¢ BUCHANAN DC oo Leoumncter e
oy F.b.2 f) B CONSULTING ENGINEERS susszcr _Fload Pesatian

. WD ey I RISTAY BO§TON MASSACT_S_E__”S CLIENT C.0.E, N
( «

4. 6" diameter VCP
154 LF @ %*4.00/LF
Cinclu&{ng inetallation)

5, Repfacin% concrete
¢ ]
x4/, x 152%‘—'5: 16 C.X

@ “110, /¢ ¥,

6. Sump Pump | Hose, Install Outiet
L, 5.

", Clean-qm Replace Tiles, ete.

12 hes, @ %1860/ he,

IB  Waterproof Walis

1. Excavate trench arcund house
Assume . 3% wide
6'  deep
Outside permeter = 194 L.F

Volume = 3.5x 6 x 194
2"
@ *z280/c¥

~

. C'fec:.ﬂ W‘\HSJ q‘péplj wa’,ahlorgn?fnﬁ

8'x 17D = 1360 S.F
( @ ‘1.00/5.F

B-19

= 150 <y

blé.

Sg37.

275,

Raw Total %4 G211,

¥420

1360,
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BY F. 0D @B CONSULTING ENGINEERS sussecr B lood Brasfinn
i H'D BY :T: RIS Tf‘n\u‘_ﬁv BOSTON MASSACHUSETTS CLIENT 't‘a(;’:h ﬁ. v
&
3. Backfill trench with Qompqciion
150 c.v. @ %360 /¢y ‘540,
4. Restore site (clean up, shrvhs, Fences, etc.)
L, 5. ¥340.
Raw Tetal *2660.
Total IA4IR ‘6681,
T e Block up windows
1. Remove existing windows ,
Assume B windows @ 2 hes, cach
16 @ *14.60/ hr 7234,
5. Material ~ conecvete blocks
4 14
874 16)‘32 :28 StF
144
@ *.10/sF % e
3. Installation
Assame bricklayer @ “18.557hr,
[ bhrs x 8 x £18.85 = ¥222.66 ~ use seme
as Tevnovs g23“§‘
Raur Totar  * 488,
( | Total TA+IB+ IC 1169,
B~ 25 ’




08 NG sHEeT no 2t OF S
NONSRPYPPTET FUEL 4 0v0ek HARDING ¢ BUCHANAN, NG, soo Leopmmmine 2%
By F.D.D. @?B CONSULTING ENGINEERS sussecy _Flood pmm.m

: ‘H,D oy T.RISTAY BOSTON., MASSACHUSETTS CLIENT c.a. 3
L

I Rﬁis'm\oj Foundagtion

1 Discouneet 4 Restore Lines

Haqtfnﬁ) sewer, water, gas, elaclric, felephone
hnes must be d;sconnectedéexzand&d
Junction boxes installed, ete,

L, S, estfmatﬁ slé'?(}f;?n
2. Hndev‘px‘n J”Oacl«inél
Mobiligakion ? o0,
Elevate structure - cul walls) jacking
place cribbing, ete.
labor: crew of 2 mechanics, > laborers
® 20%21/he) + 3(F1460/h) = #8580/ bhn
or  686.40 /dqg
Assume 4 days @ “686. 40/daej ﬁ?ﬁ‘h’i.
Equpmens Rental For duration 323200;

Total g‘f}b%.ﬁ".
3 Md\ﬁaﬂrt}(

Pour o lau ncw Fo'mdattua‘. Fix all

starm ways, Floor shab

Assume 3! Foundationx 1770 (P%‘mm}@ g?;.fSF:‘ 5‘1,&363,

Starewa:r § slab 1 masen + helper

32.25 /he X 8 hee, x B days 79y
Total dauna

wﬁu—v

2~ 2l
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SHEET NO 2o
NS VTITY %%B% JATOEN. HARDING ¢ BUCHAKAN, 1HE.  som Leommitnn "2

ay F.D.D CONSULTING ENGINEERS susiect _Flood Proshing
R1STA Y BOSTON. MASSACHUSETIS - S

UMD BY T, CLIENT c.o,E.

%

4 Materials
Lines, pipes, brick or block flor concrete, ele. «
Estimate L.S. L _ 3225? ,

5. Restoration
Clean-up, shrubs lawn plaster <racked
walls, restore hasement, porches cic.

Estimgte L. S. ’1‘25?1

6. Carc ot ﬂccuqun“ﬁﬁ
HQIAS‘!WE durinﬂ dm‘fatiamlkaus{nﬁ o F
va‘luc\bie&) ete.

AsSume 30 days duratisn
@ 965 /day Y1,950.

Row Total 31.?}??§§




SHEET 150, 2 Bof Y

Tolaf

Cost per {‘:emme_*t;ew ff o g?iég‘i&f{l‘?(}:

g -23

Cseno_18.212.1
pare 2122119 HH HAYDEN, HARDING ¢ BUCHANAN. {NO.  som _beommzte:
By F.0.D, @B CONSULTING ENGINEERS . suslect _ Fload Preo Fing
woer I, RISTAY BOSTON  MASSACHUSETTS cuient . C.0. v
L
Costs .
TYPE A
Dmn;mge S‘ds’tem with Sump pump CIA)
Raw cost 54021,
Cah-}mgencws Cl10% ) Y407
Geneval Contractars O4 L (10%) 402
*4g25.
Ehsi‘neef‘i.ﬂj ¢ S’urw'g C20%) "’7%5,’
Total 35;7‘?9.
Cost per Perimeter Ft.= £5790/130 = *34.06 /5,
TYPE B
Drown system  pump + waterprasfing CIA+ IR}
Raw cost Y6431,
Cev,tina 2Rneies (IQ‘”&;} & £48
General Contractor's Oeprpies) ¥ S48,
8017,
Encineering Suvvey (20% ) il,éz};i,m

£ 020,

456,60/,



semo. 18.312.1

: . ’ . SHEET Naf L’-F‘;ﬂ

SN TPTET FIE j0v0en, HORONG ¢ BUCHANAN. HC  soo Leommipen "= 21
oy F.D.D. &QB CONSULTING ENGINEERS sunsecy __Flood Prmfm,g

: T RISTAW BOSTON. MASSACHUSETTS crent SO B,

‘W'D BY

“(

TYPE &

Type G + b!ockx‘ns up windows CTA+ IR+ IIC)

Raw cost 1169,
COH"‘M% encies C1O%) £ 71,
Gemeral Contracters 0§ P C10%) Yy
f8 603,
Emﬁmeer-{nj 9 Survey (20%) J1921,

Total  %10323.

Cost pev Pevsmetf.‘f‘ Ft. = 310432&/170 = ’iéO.'ZO/pt'

TNYPE D CEchd‘mg; Type ¢)

Lump Sum for rr»,'xs;,'mﬁ Fouandation

Raw cost $jztfi‘78»
Con‘tmﬂ encies €10%) d LZ2oe,
Genemi Conti"mci‘or;‘: 0? P f.ﬁ)%@) $ZZ 89

‘14,398
Enﬁ tmeermg € Suwei} Cio%) 7 1440

Total 715838

- o i3 .
Lurmp sum = I3 838 ~ use 6 phousand
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EHEET NO%‘:{é

o,

T

' oswo.__78.312.1
DATE ziz22119 EEH HAYUEN HAR[”NG t BUGHANA% H‘%B 108 _beaminsh e
Y F"‘D‘DA @B CIONSUL”NG ENGINEERS GUBIECT Flc}éé p'pcg,&gé;x
oo 1. RIST A BOSTON  MASSACHUSETTS cLient con 3
Wage Rates Trowm Means  Tacl. Q¢P

Fiaad PFOOF{ng‘ 50’ bﬁ 62‘ HOWS&

Parimeter = 224 feet
A. Drans d§ Sump Pump
1, Break up stab
A compragsor rented @ * Gldw, for Jdays ¥150.
I worker For qu(‘jﬁ = 24 hr&@"l’@‘éﬂ / he. Wgasm’
Tetaj ¥ 500,
2. Hand excavate frencﬁ,) remove makbevial
From celler load and haul away
Atsume: 2 man wark crew @ $31.50 /he.
Teench 2 deep, 2' wide @ bot , 112 slope
2 (4+2)2 7 6 FtF
lnside perimeter 2' From wall = 2087
Volume = _“*29 . 44cy
£
Assume: Z lakorers can dlﬁ 12 C.¥ f»&’a3
2 " " vmove s«‘%C’{f&a;j
4 é‘*ja dtgﬁtna & 33150 )crew X B he $11 COg,
2 dags loading @ 731 60/ /ceew £ 8 hn ¥ 504
DMW Track CocY) @ *l13soce ¥ 135
I 134,

A hes @ F34/he

AR AN AIRE 1 W

P&\j Loomed e
Tedef §1,783

3. Baskfill - crushed steoe
46 €Y. ® Yboo/c . rgqbenial Y2718 .
16 hrs lgbor @ 14 60/ he ¢ 234,
¢ 510,

2-25
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RNITTT HLEL yavpen naRDNG ¢ BUCHANAR INC oo Lewsumator |
., =oD @B CONSULTING ENGINEERS susszer Flood Pronfinae
VT TV BOSTON. MASSACHUSETTS cuenr . C.OE. S

4, 6" diameter VCP |
208 L.F @ 34.00/L,F 83z,

5. Repiqc‘mj cencrele

41 xT4n' » ROBLE 1413 Y.
27
@ *10/cy 41133,

k. Sump pump | hose, install auytiet

L.S. ¥ 400,

7. Clean-up, replace tiles, ete. 16h @ 149¢0 224,
Raw Tataf £5;3?2¢

(63 Wo,'f:g\'p\”bo'? Walls

1. Excavate ¢rench around houss
Assume 3% wide
6' deep
Oytside Fam'me:tcr = 250 L.F

Volume = 3.5x6%250 *Eé;" 232 = 194 c.y.
@ 280 /cCY. Y543,

2. Clean wqfféld C'P//”'i? quﬁﬁv‘-}ar‘ac;&zg
&' x zzq = 17792 S8

& " .
@ i. o t;ff«‘;f", &’Ak?e‘?%,

Pk
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CONSULTING ENGINEERS sussect _Fiload Qrw}?mg

DATE
H qY

%% HAYDEN, HARDIKG ¢ BUGHANAN. NG son Ltamingicr

BOSTON MASSACHUSETIS CLIENT C.OLE,

[ WD BY

T . RISTAY R

3 BackFill Trench with compaction o
Y6598,

i94 c.v¥. & ¥3460 /C.Y
4 Resiore site ¢ Clean up, shrubs Fences ete.) |
LS. | % 349,
Raw Tobal 33,3‘“7 3.
Total ITA IB 78165,
Ire Block up windows
1. Re move ex‘as‘i(wg wrin dows
L ssume 18 windows & 2 hes cach
@ Y1466 /he Y350,
2. Material - concrete blocks
12% 18"x32" . 47
144 1
@ J90/8F V29,

2 T nstallation
AQ&@M /BT‘ICQ;CQL%«’:‘F @ &';5 5&:/“".«*

€ heg x 12 x 315 5,‘;} = J%4 . ufe Sawme ‘
@l wrargVal ?f}mgwﬁ‘ -

Raw Tolef #7129,



surer no Z8cfik

sos _Leowmiin thee

38 NO. '783121 .
N YTYIY ELET yuvoen wanome ¢ suckanan me
av FBD &B CONSULTING ENGINEERS svaseer _ Flond Proativee
S woev_ 3 _RISTAY BOSTON A IMASSACHUSETTS cumnr S 0.8 "
¢

f\’msinj Foumndation

7. Disconnecl ¢ Restore Lines

Hedling, sewer, water, gas, electir, telephone
lines must be disconnected § extended,

Junctior; boxes }nsfai}ec@ ete.

b S, Estimate Y1700,
2 Underpin - chks‘ng
¥ 100 _

Mob: lization

Elevate structurc= cut wa bl jqcf'zl;%‘?,

place Cmbkéngj etbe
babkor: erew of 2 mec hames, 3 laberees
® 2(721,00/he) +3(“14.66/he) = T85 80/ he

or 5é8’é‘%(>f¢{g$

Assume 5§ dmds & xéﬁ(&«%ﬁi’a{gﬁ ;'3,432.

Y1200

Eciug}a'(;menzl Eenéa/ )Ec;'v* cf{;?gtmkﬁg
Totsl *5332,

2. Masmwsj
pour O ff»ug ne i {cuéfs @);"«? focfé’xj ;fx Q!f
Séﬁ:z‘?"s‘:ﬁ:‘g%j’ /:fmﬂ‘ Sfﬂé £ v
Assume ; 3/ FaiindaZton 224 (e} B8 ASF V% 0l6.
Sfje\u«w(\,i sislaﬁ; mea.SOr} + g‘ﬁf;}f‘:fh
7. ~ : g ] 65
® 22,25 /) hex 8 hrg 4 dlagg ! o*ﬁl

Total ¥3 030,

B-28
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etz LARE havoen waROING ¢ BUCKANAN. 0 som Leomuniiee
ny FRO @B CONSULTING ENGINEERS sunsect Flood Peoafin e
o BY 3. RISTAY BOSTON MASSACHUSETTS cLIENT i C.0,E. 4

1

4. Matermgls.
Lw\eh pipes, beick or block 4 fow ¢°n€refc;ﬁ’jt.

Estimate L.S. Y450,
5. Restoration :
Clean-wp, shrubs, lawn, plaster, cracked
walls, restore basement, porches, ete.

Estimate L.S. *1450,

6. Care of occupants
Housing duration, maving of valuables, efe.

Assume 30 days duratian
@ 65 Jday *1950.

Raw Total #13,‘?6?,,
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sop b enmfh-,sf‘%‘iw

Py =3

:3TE CONSULTING ENGINEERS sussect _Llood Pesstia,
oy & RISTAH. BOSTON A MASSACHUSETE v COE.
f‘\v . -
Costs
TYPE A
Dramage 553+em with Sump Puwmp CTA)
¢
qu Cost 5392.
Ccnf‘mgencies C10%) ¥ 539,
General Contractors O¢F (10%) .4,,,....._..,,‘,,&3%;
26,40,
Engineering § Survey (20 %) m
To tal 1164,
Cost per perame{:er £4 = F0764 - ? 3t Geh
224 0
TYPE B
Prain System ¢ Sump + qu‘@"{w’sa’?fﬂj (T A+IB)
Ro\‘\u Cost 584?551
Cant;c'm:;zancies iiﬁi’a} ¥ 3?7}
Gengial Contractor's O¢F (0%} MR
0,519,
- cme £,
Enf})i’ss‘:‘a?;n:i; QSW"V&?&! CiG“‘f{’} g«.;gmmi«jg@m
T&ﬁag lg&é;’:‘?’
{ Cost pee Pemmc‘tw Pt = 12,623 = 56 .35 frg,
224



seno . T1£.312.1

CATE 2§{2217%

%
i

. sHEET No DIOF “‘";

HH Jor LQ’G v
o g MAYOEK HARDING ¢ BUCHANAN. IKC paunsd

oy £D.D CONSULTING ENGINEERS sussect _Flood Preefia:
—— . s v
ooy T RISTAU goiroN MASSACHUSETTS CLIENT c‘g‘ . .
T N
TYPE C

TYPE B plus Hack{ng up win dows CIA*IB%IC}

Raw cost . 'g%ﬁ?%: |

Cowtm%em_ies C10%) 7 149.
General Contrgelor's Q4P C10%) ¥ 949,
Y 11,392,

Enﬁineerinﬁ ¢ Surveu (20%)

Y 2278,

Total  F13,670.

Cost per perimetor Ft= 13, 670/274 = ¥61.03 fH:

TYPE D  (excluding Type Q)

Lump sum For raising Feundation

Raw cost 3135 162,
Gcni‘imsancies C10% ) ¥ i,i’z?é.
Generst Contractor's C#P (10%} M‘ﬂ?é

$16,154,
Ehf};n@%&‘f‘inj £ SMrve‘nj (109 ) ‘1 675,

L.ump Sum T 18 thousasd

& -3



o8B NO
DATE

/53')-' G

'\. Froa .

S HE yypey EOBUCHANAR. NG som
SNEWRE ELLL HAYOEK pAROING ¢ BUCHANA, |

u‘” 3\“ Nl

CONSULTING ENGINEERS

BOSTON MASSACHUSETTS

B e

sHEET No P20 f—j"

T

sUBJECT f"[a‘:/’i Q;‘r’*‘* /i/;

CLIENT

o 29, ~

oPSten,

o

COUT O PO

NGRS

I e e | permanert (20
lf W&J:Jﬁnkw ’*’Z; G T, 23‘
e

s ezamics, 1
atrery | o esus FB" By 20

P T W ,{
; Eat S S AN

%ﬁﬁ”TH’*Cf; }fﬁcwxﬁi‘# ” J p"&"é“&ﬁ f“\-J ?’Zsmvwﬂmr

P
ot o BRI ares,
ot |

F“-:;Zf.:':?“‘ l"f\?:;"?" W_Am?rz“‘:{:;

T PP o =Ty

i

P

";" T e R W B

ol e PR ¥ S ¢
b matgduny il e 'O

. . [
i EY PR

€4
X, T2 M

‘:',&rw 2«»««,&3

‘»J
Frovee. tep 4 bottern | a2nds 4 1nvsert

“tress cliomial.
N

H ! VN [ e
TSt Leziendn (oo [.4 {,m
s’ 'a X
I

: p,
ey

i‘;f.r?n' § IFI me::
2. Plyuamed Prami 1yaze-

)(}\f.“?«a‘ éi ‘2’[:(:)_&47/.:3{::

~ Watergesotirng
vt g b T A 7

b

Gatiins ‘)w“ w
b JQ‘H‘ :,?’»*?i"ﬁt :ﬁ r"ff‘ M’f“" Aﬁdrm

{ o 11 s
soievtes L Rl e o /’ A%
-—* 5 P ’5;« e 2y A=
w./-;*,‘ "%T"'Jl?"‘\ (R e D I S J; ,{
) H R
Fiem Jiat e P20 g
e ¥

o B

ey

pi

e

)

4

=,




APPENDIX C



| ﬁlﬁﬁ“'gh“y“i»ﬂwi
W | i bt f

SYE

"’)?" 2L P&vg g'{" Ygd‘?d;

!l
4 4 4 Homd S} qGoos
3 H
+ Mo Bpwen Place 2boos
- ¢ S
21 Adawe 5+ sue
] . .
fae 4200
} I'4
Z12 tea gt SH 1300
2t h i3
261 z \2oo
gg/ t %0(‘!
25 g [Zo0
‘35\‘ It ‘2_;000
¢
4 5 t 2 %:’.3?23
- 4otk ! So¢
4
& i Zg 00
e Dy e
Q 6 z :)fy A3
— -y
- 47 Lauvasiow [0 o
- o b {otd o
"\// - P
- 02 } H {, o NN {f;g‘\-h‘ e
G AL
e %/{ " fgf" ~
- :,?, ’; "2 IR
- f2 K ‘ & e
“3 CC s Cr AR
W i
[ T ('1
? v \i -
topw (@ a2 20

408 NO... ?j ./ ‘,...Eﬂ BHEET NO, DB CH S
Cave 2B Lels 77 %5 HAYDEN. HARDING ¢ BUCHANAN. INC  sos Leoninsitn. Elood
v ot A ey s é_a) B CONSULTING ENGINEERS SUBJECT r:éyﬁfg;xf‘_;t £% by
o By L Pt BOSTON  MASSACHUSETTS — ¢ ok
-~ et ¢ ‘
= 1 T
DIV IT SN Cﬁ':'»"'i
?,_,a,s{g f(} P‘?r ﬁ’,\w!'{;-:feg ;oof‘

2 s Flend

1 o0
g vedd

47200

N B
og\ Sl
0

Glo @

s

~



-

tY
3
N

e P EAER yuvoen, nanoimg ¢ socHanan. e, Joalxpﬂmfj‘f“:f ‘if
. S a) 6@9% CONSULTING ENGINEERS . sussECT :
D sy fi s BO’EET V:A:SSACHUSEHS CLIENT
N

SPF FHKeor bt
r4YEAS {303 {0 OQC»(‘» PYon
7% & lwgo (LS
~ 25 K " " %000 3000
33/27 , L300 6300
- 2o Adaws f;gm\. 'S Zo 900 2 0 00
= 25 " 1Goo 15 a8
- 1t Jsum %r(éa%i Feliow %gag}
£ Franki 4G, ZEan
4 " a 1200
%1 “ ; 72100
- {
- 7 Copvreat $1 49 con
- hiv " ) 12 600 12 Boo
1 - g*ff ” ' 225¢ |2 Tae 12 7en
- 2 " f joese
- 3337 " 1§ 200
44 ! . g o oo
- (! : g oo
s by - " 45cq
- gl es {rum Store ) | Zoon
ag  ( Kesdenc= ) Seon
Loy ¢ ) ElEe
10 (o ¥ ’ 2§ on
(& o o R oo
o " * G
77 n " j& Bex
-} &5 (Lo { % 000
-+ Lo ,fi‘«;g s 4 Hod oo 2odovs
e, s Fyor L8



INDEX

SPECIAL STRUCTURES

The following structures have required special consideration
in the development of non-structural flood damage prevention

plans:

Index

1.
2.
3.
4.
5.
6,
7.

Index

1.
2.
3.
4,

1

38
40
71
75
160
102
124

3

20
44
140
95

Spruce Street, Tilton & Cook, Inc.
Spruce Street, Bay State Plastics

Water Street, Cardinal Comb Corporation
Water Street, Art Plastic Company

Water Street, Capital Moulding

Water Street, Mock Furniture

Water Street, "Industrial Complex"

Pond Street, "Warehouse®
Pond Street, Rockwell Roofing
Bowen Place, "Wood Structure®
Adams Street, Thom McAn
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